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REPORT OF THE COMMISSION ON WATERWAYS AND 

PUBLIC LANDS. 



To Oie Honorable the Senate and House of Representatives of the Common- 

wealth of Massachusetts, 

Chapter 113 of the Resolves of 1915 provided for ''an in- 
vestigation of the matter of conserving and equalizing the flow 
of water in the rivers and streams of the Commonwealth", as 
follows: — 

Resobed, That the board of harbor and land commissioners is hereby 
auihorixed and directed to investigate the matter of conserving, utilizing 
and equalizing the flow of water in the rivers and natural streams of the 
commonwealth, and may expend in carrying out the purposes of this re- 
solve during the years nineteen hundred and fifteen/ nineteen hundred 
and sixteen and nineteen hundred and seventeen, a sum not exceeding 
twenty thousand dollars, in addition to the unexpended balance of the 
appropriation made to carry on the investigation authorized by chapter 
ninety-five of the resolves of the year nineteen hundred and fourteen; 
but not more than ten thousand dollars shall be expended in any one year 
except that an unexpended balance in any year may be used in the suc- 
ceeding year for the same piupose. Nothing herein contained shall be 
construed as applying to any river or natural stream under the jurisdiction 
and control of any state board or commission other than the board of 
harbor and land commissioners. Said board shall report to the general 
court, in print, the results of its investigations and its recommendations. 
[Approved May ISO, 1916. 

Complying with the provisions of this resolve, the Commission 
on Waterways and Public Lands has continued the work begim 
under its predecessor, and conditions found in connection with 
this investigation are set forth in detail in the supplementary 
pages following the conclusions and recommendations of the 
commissioners. From the data contained in the supplementary 



vi CONSERVING THE FLOW OF WATER. [Mar. 

report it will be found that an exhaustive study has been made 
by the Commission and its agents. 

The conclusions of the Commission and the recommendations 
called for by the resolve are respectfully submitted herewith. 

At the outset it may be said that the water power resources 
of Massachusetts are developed to a higher percentage of their 
possibilities than almost any other State in the Union. Never- 
theless, there are opportunities for the utilization of water that 
now goes to waste, both in devdoped and undeveloped privi- 
leges. 

There is a loss of unused water due to lack of storage and a 
loss due to lack of development. The more apparent storage 
possibilities have been described, and it is evident that some of 
the losses due to short hours of operation may be saved by an 
extension of the consumption of power generated by water, 
through a better co-ordination of steam and water power units. 
A further extension of this principle may also assist in the 
utilization of many undeveloped privileges. We must also not 
lose sight of the fa^ct that every undeveloped water privilege has 
two possibilities, — one, the creation of power at the site of the 
development; the other, the conservation of water to be con- 
verted into power at some other site. The most efficient crea- 
tion of power requires the largest possible utilization of the 
available head, but this involves considerations of cost and 
idtimate value of the product, calling for a special study of each 
situation, and making it very hard to lay down a rule that will 
apply with equal efficiency to all cases. It is a fact, however, 
that the transmission of electricity has made it possible to util- 
ize water powers that otherwise would have little value as a 
practicable business proposition. 

The formulation of a workable recommendation as to how 
Massachusetts may not only conserve but secure the fullest util- 
ization of its water resources involves a careful consideration of 
various interests. Viewed in a broad light, the benefit to the 
Commonwealth will be very much the same as that derived 
from the development of any natural resource, and therefore it 
should not be the subject of any form of tax levied by a super- 
visory board on the assiunption that it is a resource in which 
all the State has a right to share. On the contrary, because of 
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the fact that most water-power developments that now exist 
have been the primary factors in creating the communities 
where they are located, it would seem as if any further develop- 
ment might very properly be carried on as a direct benefit to 
the particular community, with the parties directly concerned 
bearing a large part of any expense involved. 

It is realized that any plan that would provide for the com- 
plete use of the water resources of the State must take into ac- 
coimt present private ownership in streams, flowage rights^ 
existing developments and those that may be pending. For the 
State to take, from the individual, property that he has ac- 
quired through years of development, even though he may be 
making only a partial use of its possibilities, involves serious 
legal difficulties as well as serious financial problems. We are, 
however, impressed by the fact that there are streams not fully 
developed, that there is a considerable waste of water that 
should be converted into power, and that there are difficulties 
in the way of this accomplishment which the private individual 
or corporation cannot overcome. A situation exists in which 
the State can assist by co-operation with local owners in the 
utilization of resources that are now going to waste, in some 
cases by direct action through the use of the authority of the 
Commonwealth, in other cases through aid rendered to private 
parties. 

For example, a considerable amount of power can be devel- 
oped on the MOlers River, and private capital was prepared at 
one time to make the development. Without going into details 
of the history of this enterprise, it is sufficient, for the purpose 
of illustrating one phase of the difficulties that may arise in the 
development of water resources, to say that the effort failed 
because it was not commercially possible to derive an adequate 
return upon the investment without some income from the use 
that would be made of the stored water by the wheels of 
mills whose owners had not assumed any part of the expense. 
It was necessary to get a return from the use of the water 
by those plants to whom it woidd ultimately flow; but the 
Legislature did not consider it desirable to give the owners 
of the undeveloped water the arbitrary power to determine who 
were the beneficiaries and how much they should pay. The 
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case cited is typical of other situations, and demonstrates the 
necessity for giving authority to a controlling commission to 
direct the development of those streams, and apportion the 
costs where the benefits will accrue to more than one party; 
and further demonstrates the necessity of having co-operation 
in order that the fullest possible use may be made of the water 
to be conserved. 

Then, again, there may be a number of ownerships in the 
natural locations for conservation of the upper reaches of a river 
which, for various reasons, cannot be brought together for their 
development. Under these conditions some State commission 
should have authority to acquire such locations as may be 
needed, and to either finance their improvement directly by the 
State, or lease them for development to responsible parties 
under such terms as may be necessary to conserve all the water 
involved and secure its equitable distribution. 

There is also the question of utilizing the power that is wast- 
ing over the dam while the plants that run only eight or ten 
hours out of the twenty-four are shut down. While this condition 
is primarily due to lack of pondage, and will be reduced by the 
creation of storage reservoirs on the upper reaches of the 
streams, there are cases where the lost water can be converted 
into power and sold under a comprehensive co-ordination of the 
power users. The solution of this problem offers the greatest 
field for the supervisory assistance of the State to secure, not 
only conservation of the water power but the maximum efl5- 
ciency in its use. 

Recognizing many of the conditions associated with water 
conservation, in addition to those above referred to, the Com- 
mission on Waterways and Public Lands is convinced that the 
time has come for the State to assume such supervisory control 
of water powers now developed and of water resources capable 
of development as shall guarantee to the people of the Common- 
wealth seriously concerned in this source of natural power the 
fullest possible use of every available water resource. 

The task of carrying out the right plan of co-ordination be- 
tween the different types of public service involved is not an 
easy one, and only through the fullest possible co-operation on 
the part of all interested parties can residts at all approaching 
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satisfactory standards be secured. The Commonwealth must 
approach any new responsibility for giving assistance to the 
great water-power companies of the State in a hearty spirit of 
appreciation for what has already been done by these construc- 
tive forces in utilizing one of the State's most important re- 
sources. The ability of the engineers of these great companies 
must be recognized, not only for what they have already ac- 
complished, but in connection with the important work to be 
done in the future. On the other hand, the private parties who 
have thus far had the responsibility for development must recog- 
nize the prevailing tendency which seeks to restore to the people 
their control of all natural resources for the purpose of securing 
their largest possible use. 

To produce the most efficient possible service from the State's 
water resources, we believe the time is ripe for the establish- 
ment of a system of State supervision as substantially set forth 
in the bill presented herewith, respectfully brought to the 
attention of the Legislature. 

JOHN N. COLE, 
JESSE B. BAXTER, 
WILLIAM S: McNARY, 

Commissioners. 
Feb. 15, 1918. 
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An Act to enlarge the Powers of the Commission on 
Waterways and Public Lands, and to provide for the 
Development and Use of the Water-power Resources 
in the Commonwealth. 

Be it enacted, etc., as follows: 

Section 1. In addition to all the powers now conferred upon 
it, the commission on waterways and public lands shall have 
general care and supervision of such water power and water re- 
sources within the commonwealth as are or may be capable of 
further development or utilization; it shall from time to time 
investigate the same, prepare plans and devise methods for such 
development or utilization, and in its annual report incorporate 
the results of such studies, with its recommendations thereon. 

Section 2. The commission is authorized to devise projects 
and prepare plans and specifications thereof for the purpose of 
securing a greater use of the water power resources now wholly 
or partially within the control of private citizens or corporations, 
and after notice and a hearing may order such owners, or some 
of them, to carry out said plans, may determine by which of such 
owners the work of construction should be done, and may fix a 
reasonable time within which such work shall be begun and fin- 
ished, as well as the dates for intermediate stages thereof. In the 
event that such orders are not complied with by the owners 
designated before the date fixed, the commission is authorized, 
with the approval of the governor and council, to take possession 
as receiver of the property of such owners, and to make or com- 
plete such development, and to operate the old and new proper- 
ties until the net revenue thereof, after payment of operating 
cost, including such repairs, renewals and improvements as the 
commission shall adjudge advisable, shall reimburse the common- 
wealth for the expense of such development, with interest at the 
rate of five per cent per annum. 

Section 3. The commission is further authorized, after notice 
and a hearing, to provide for and require co-ordination and co- 
operation between power-producing or power-distributing plants, 
or both, and the owners thereof wherever water power as it is 
now developed or as it may be developed can be made of ad- 
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vantage to the users of power within the commonwealth, and in 
case the owners cannot agree as to the terms and conditions 
thereof, the commission shall have power, after due hearing, to 
determine and prescribe the same. 

Section 4. The commission is authorized, after notice and 
public hearing, subject to the approval of the governor and coun- 
cil, to take* by right of eminent domain any undeveloped water 
resources and any land or other property which it may determine 
to be necessary for the complete utilization of the flow of any 
river within the bounds of the commonwealth. The commission 
shall have power, with the approval of the governor and council, 
to lease under such covenants and conditions as they may pre- 
scribe any land or property taken under the provisions of the 
foregoing sentence. 

Section 5. The Commission may co-operate with officials and 
boards of the commonwealth, officials, boards and commissions 
of the United States or any neighboring state where rivers and 
water resources exist in any way connected with or capable of 
co-ordination with those furnishing power to industries within 
the commonwealth of Massachusetts, and may act jointly with 
such officials, boards or commissions in utilizing and conserving 
water resources. It may be represented at any hearings before 
any legislative committee or public board of this commonwealth 
or of the United States or of any adjoining state with respect to 
any proposed legislation or action by public authorities within or 
without the commonwealth, affecting any water resources within 
the commonwealth, whenever in its opinion such representation is 
desirable in the interest of the commonwealth. 

Section 6. The powers granted by sections two and three 
hereof may be exercised either independently of each other or in 
one and the same proceeding. The supreme judicial court shall 
have jurisdiction in equity to enjoin the execution or enforcement 
of any order of the commission made under the provisions of this 
act which is unlawful, to the extent of such unlawfulness, and 
shall further have jurisdiction in equity upon the application of 
the commission to enforce all valid orders thereof. 

Section 7. For the purposes of carrying out the provisions of 
this act there is appropriated out of the treasury of the common- 
wealth the sum of dollars, in addition to any unex- 
pended balance remaining out of the appropriation provided 
under chapter one hundred and thirteen of the resolves of 
nineteen hundred and fifteen. 



REPORT OF THE ENGINEER, 



To the Commission an Waterways and Pvblic Lands, State House, Boston. 

Gentlemen: — I beg to submit the following report on the 
water conservation investigation, which for convenience has 
been divided into three parts, as follows: — 

I. RfeUME. 

II. Precipitation and Run-off. 

III. Descriptions of Watersheds and Storage In- 
vestigations. 

Part I. 



RESUME. 

This investigation of the water resources of the Common- 
wealth of Massachusetts is doubtless a reflection of the senti- 
ment and feeling prevalent throughout the country during the 
last ten or fifteen years, that more definite knowledge should 
be gained of the extent and use of the water resources of the 
country and the possibilities of their further conservation. Do 
they constitute a much-neglected natural resource, or have they 
been and are they being utilized about as much as circum- 
stances warrant? 

The direct cause of the investigation was the attempt during 
the winter of 1912-13, by the Millers River Improvement 
Company, to obtain a charter for the purpose of building a 
system of storage reservoirs on the Millers River, which flows 
from Winchendon through Athol and Orange, and enters the 
Connecticut River at Erving, just above the power develop- 
ment of the Turners Falls Power Company. On account of 
certain privileges sought by the Improvement Company, the 
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bill did not meet with the general approval of the users of 
water power in the State, and it was finally rejected by the 
General Court. The question was raised that if this charter 
were granted on the Millers River it would lead to similar 
privileges being sought on other streams of the Commonwealth. 
It was maintained that the adoption of such a policy might 
have unforeseen consequences, and therefore, before granting 
such legislation, it seemed desirable to view the State as a 
whole, and consider all of the water resources rather than any 
one particular stream. 

As a result the General Court, by chapter 129 of the Re^ 
solves of 1913, created a Water Conservation Commission, 
consisting of the chairman of the Board of Harbor and Land 
Commissioners, the chairman of the Gas and Electric Light 
Commission, and the Attorney-General, and directed it to make 
a general survey of the entire State and report "what legis- 
lation, if any, is expedient or advisable to better conserve the 
waters and provide for the utilization and equalization of the 
flow thereof in the rivers and natural streams of the Com- 
monwealth." An appropriation of $5,000 was made for the 
purpose. This conmiission reported in writing to the General 
Court of 1914 (see House Document No. 1063), recommending 
a "complete and comprehensive investigation of all our water 
resources to secure the proper basis for a report for the utili- 
zation of this valuable and neglected asset of the Common- 
wealth." Upon the recommendation of this commission the 
General Court, by chapter 95 of the Resolves of 1914, directed 
the Board of Harbor and Land Commissioners to undertake 
this investigation, and to expend for the same a sum not ex- 
ceeding $5,000; but as the funds were inadequate the work was 
not commenced until a further appropriation was made under 
the act quoted on the first page of the report by the Com^ 
mission. 
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The investigation has comprised — 

1. An inventory of the amount and location of the potential water power 

of the State. 

2. An inventory of the existing water-power developments. 

3. An examination of the midevdoped stretches of the rivers. 

4. An inquiry into the uses of the various lakes and ponds. 

5. An investigation of possible storage reservoir sites. 

^Miile this report is confined to the rivers and streams in 
Massachusetts, considerable information relating to the upper 
reaches of these rivers that are outside of the State has inci- 
dentally been obtained and placed on file. 

Accompanying the report is a map of the State showing the 
areas drained by the various rivers and the location of the 
developed and undeveloped water powers. Profiles are shown 
(^eleven of the most important streams, and there are water- 
shed maps of the Millers and Westfield rivers, showing the 
location of the proposed reservoirs. 

In Appendix I. there is given a list of the lakes and ponds 
of the State with their areas, as determined from the best 
sources available. The first published Ust of the lakes and 
ponds of the State was prepared by F. H. Walling, and printed 
in the report of the State Board of Health for the year 1873. 
This list, with corrections for certain lakes which had been 
surveyed by the Board of Harbor and Land Commissioners, 
was republished in the report of that Board for the year 1913. 
The present table is a complete revision of the Walling list. 
The results of definite surveys have been given wherever pos- 
sible; in other cases the areas have been carefully determined 
from the original plane table sheets of the topographical survey 
of the State, made by the United States Geological Survey in 
co-operation with the Commonwealth of Massachusetts. These 
original sheets are on a scale of 1:30,000, which indicates, in 
connection with the nature of the survey, that the areas of the 
lakes and ponds as thus determined can only be considered as 
approximate; but while actual surveys have not been made of 
a large number of the lakes, the list as thus revised is much 
more accurate than those previously published. 
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Potential Water Power. 

What 13 the total potential water power of the State is the 
first question which naturally arises in considering this subject. 
The most comprehensive estimates of the potential water power 
of the country were made by the United States Geological 
Survey for the Conservation Congress in 1908, and were ex- 
pressed in terms of the minimum and maximum horsepower. 
The minimum estimates represented the amount of power that 
could be developed from the use of the flow for the lowest two 
consecutive seven-day periods in the year. The maximum 
represented the amount that could be developed from the use 
of the average maximum continuous stream flow available for 
six months during the year. The original estimates of the 
survey were based on a development of 90 per cent, of the 
fall, with a further reduction of 10 per cent, to allow for in- 
eflBciency of water wheels. The flatter portions of river chan- 
nels, which can obviously never be profitably developed for 
power, were excluded. 

The estimate for minimum horsepower was doubtless de- 
signed to represent the total primary water power of the 
country or power available at all times. The estimate of the 
maximum horsepower was apparently intended to represent 
the maximum wheel installation to be expected, based on the 
assumption that it was good financial practice to develop an 
installation up to that amount which is assured during six 
months of the year. 

Omitting storage from consideration, and excluding Penn- 
sylvania, for which State figures were not available at the time 
of the report, but including a portion of the Rio Grande in 
Mexico and certain drainage areas in Canada, the final esti- 
mates gave a minimum of 36,916,250 horsepower and a maxi- 
mum of 66,518,500 horsepower. 

The Geological Survey's estimates were reviewed and cor- 
rected by the Commissioner of Corporations in 1913, in a 
report on '* Water Power Development in the United States," 
the totals for the potential water-power resources being reduced 
to 27,943,000 horsepower for the minimum, and 53,905,000 
horsepower for the maximum. In these new estimates a water- 
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wheel efficiency of 75 per cent, was assumed. The minimum 
and maximtmi potential horsepower for the State of Massa- 
chusetts as thus estimated by the Conmiissioner of Corpora* 
tions amounted to 1 18,000 and 228,000 horsepower, respectively. 

A sununary of these estimates is contained in the report, 
"Electric Power Development in the United States,"^ made 

/ the secretary of Agriculture to the United States Senate in 
1916. 

For the purposes of this investigation it was desired to make 
an estimate of the total potential water power of the State, 
based on the mean annual run-off rather than on the assump- 
tions used by the Geological Survey. The total potential power 
is the equivalent of the total energy resulting from the fall of 
the total yearly flow through whatever head or fall may be 
available on the watershed in question. This flow is never 
uniformly distributed; in the spring it reaches flood proportions, 
while during certain periods of the summer it may fall below 
10 per cent, of the average yearly flow. However, the total 
potential energy of the water for the year is the same regard- 
less of its distribution. Estimates for this figure have been 
made for the entire State and expressed in wheel horsepower 
on the basis of 80 per cent, efficiency, for convenience of com- 
parison with actual installed power. The method adopted has 
been to assume from the available data an average mean an- 
nual run-off in second-feet per square mile of drainage area 
for each stream, and, by dividing the river into sections, to 
obtain for each section its potential power by combining the 
estimated unit flow and gross fall with the drainage area at 
the upper end of the section. This result is then reduced by 
20 per cent, to allow for the loss in conversion into power by 
water wheels. The result gives the total potential energy of 
the water of any stream at 80 per cent, efficiency, and may be 
considered either as horsepower generated continuously twenty- 
four hours a day throughout the year, or as horsepower years. 

Estinouites have thus been made for all the main streams and 
their more important tributaries, excluding non-contributing 
areas and in general those tributaries whose drainage area falls 
below approximately 10 square miles. The total potential 

1 Document 316, 64th Congress, 1st Session. 
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water power of the State as thus estimated amounts to 506,593 
horsepower generated continuously twenty-four hours a day. 
Its distribution among the various streams is shown by Table 
I, on page 12. This figure represents the theoretical maxi- 
mum, and is of course greatly in excess of any practicable 
utilization. It is reduced by (1) the unequal flow of the streams; 
(2) the impossibility of developing certain portions of the rivers, 
due to their slight declivity, and other factors producing an 
excessively high cost of development; (3) the lack of continuous 
operation on the developed sites, which allows the water to 
waste during the non-working hours. 

To avoid confusion in comparing potential horsepower with 
the horsepower of installed water wheels, it should be kept in 
mind that the potential power of a stream computed upon a 
continuous operation of twenty-four hours a day also repre- 
sents the total wheel power for the same period of operation. 
If, however, there is pondage suflScient to store one-half the 
flow, then twice the wheel power developed in twenty-four 
hours can be operated during twelve hours, and theoretically 
the maximum wheel power for twelve hours' operation with 
complete pondage becomes, in round numbers, 1,000,000 horse- 
power for the total potential energy of the State, at 80 per 
cent. eflSciency. Therefore it is possible, with adequate pond- 
age, for the installed capacity of water wheels to be in excess 
of the potential power of the stream. 

Potential Power of Developed Heads. 

The figure given above represents the total potential water 
power of the State as determined from estimated flows through 
given falls. An estimate of this potential energy has been made 
for each stream by combining the same mean run-oflf that was 
used in the preceding estimate with the drainage area and gross 
fall at the developed sites. This figure represents the amount 
of energy which could be developed from the existing water 
powers of the State, assuming that it is possible to make use 
of the total run-off and neglecting friction losses. It shows 
what proportion of the fall which gives rise to the total poten- 
tial water power of the State has been developed. The total 
figure thus obtained amounts to 333,811 horsepower, and its 
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distribution among the various streams is also shown in Table 
L, page 12. As previously explained, this figure must not be 
confused with the installed capacity of water wheels or the 
power actually generated; for example, assiuning that a water- 
power site on a stream having a mean flow of 100 second-feet 
with a net head of 20 feet is developed at a uniform rate 
throughout the year, it would yield 182 horsepower at 80 per 
cent, efficiency. A manufacturer might, however, develop this 
power with a wheel capacity considerably more or less than 
the capacity required to develop this mean flow. Therefore 
the wheel capacity of an installation may indicate only in a 
general way the potential power of the site. 
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As an illustration, the Connecticut River at an assumed 
mean flow of 1.7 second-feet per square mile develops a maxi- 
mum potential energy of 162,000 horsepower, of which the 
developed heads represent 148,500 potential horsepower; but 
the capacity of the installed water wheels on an eight, ten and 
twenty-four hour operation is 104,199 horsepower. 

The installed capacity of water wheels will be again con- 
sidered. 

Undeveloped Wateb Power. 

As shown above, 66 per cent, of the fall which gives rise to 
the potential water power of the State has been developed 
while heads representing 172,782 potential horsepower remain 
mideveloped. For various reasons — such as the slight slope 
of some portions of the streams, small heads between existing 
power developments which neither the privilege above nor the 
one below can make use of, and the small amount of power 
available in many of the smaller tributaries — a large part of 
this undeveloped water power must be considered as unavail- 
able. 

There are certain stretches of streams within the State with 
a considerable fall, whose development depends primarily upon 
the cost of the power obtained being less than the cost of gen- 
erating an equal amount of steam power. An estimate has 
been made of the potential power of the larger and more im- 
portant undeveloped stretches which can be considered as 
possible for commercial use at a reasonable price for power. 
It may be that some of these privileges could be profitably 
developed at the present time, while others would undoubtedly 
require a very great increase in the value of power before their 
potential energy could be made use of. In the preparation of 
this estimate only the larger and more important water powers 
have been considered; those of less than 250 horsepower have 
. not been included because there is no market at present for 
I these small isolated power sites. There are innumerable small 
privileges of from 50 to 200 horsepower that could be de- 
veloped by any one in a position to make use of them. 

The same rates of flow have been used as in the previous 
estinuttes, but the flows have been combined with the drainage 
^a and 90 per cent, of the gross head to allow for stretches of 
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river whose development might prove undesirable, and an 80 
per cent, factor of eflSciency has been applied to the water 
wheels. The total figure for the State as thus obtained, in- 
cluding the two additional units of 10,000 horsepower each, for 
which room has been provided at the Turners Falls develop- 
ment on the Connecticut River, amounts to 87,590 horsepower. 
This figure is directly comparable with the 333,811 potential 
horsepower of developed heads and 506,593 horsepower of total 
potential water power of the State. 

Installed CAPAcmr of Water Wheels. 

The total capacity of water wheels installed within the 
Conunonwealth is 325,382 horsepower, as shown by the in- 
ventor^*^ of the various streams in Table I., page 12. This 
installation of 325,382 horsepower occurs at sites whose poten- 
tial energy amounts to 333,811 horsepower, as found by the 
previous estimate, and given in the same table. Therefore, 
the installed wheel capacity for the State as a whole is about 
equal to the power representing the mean annual flow of the 
developed heads of the streams. In considering this relation 
it should be borne in mind that the estimates of potential 
power of developed sites have been made on the basis of gross 
head rather than net head. 

Assuming that for the State as a whole the net head of the 
power developmient equals 90 per cent, of the gross head, then, 
if the total potential energy at these developed water-power 
sites could be used, the result would be equivalent to a con- 
tinuous output of 90 per cent, of 333,811 horsepower, or 300,000 
horsepower years. The actual output is very much less than 
this figure, but an attempt that was made to carefully estimate 
the amount for the entire State was abandoned owing to the 
difficulty of obtaining the necessary information, and instead 
a careful estimate has been made for a number of selected 
cases. These estimates indicate that, taking the State as a 
whole, the actual output varies between 25 and 40 per cent, of 
the total potential power at the developed sites. The range 
varies from some of the small power developments, where 
wheels are used simply to obtain a small amount of power at 
odd times during the year, to the development by the New 
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England Power Company on the Deerfield River, where a large 
installation of wheels is in operation almost continuously when- 
ever there is water available. 

A conservative estimate would probably place the actual 
water-power output at 33 per cent, of the total power available 
at the developed sites, which, if reduced 10 per cent, to allow 
for the difference between gross head and net head, indicates 
an output of 100,000 horsepower years. The two principal 
reasons for this figiu*e being so much below the maximum 
possibilities at the power sites are, first, the unequal flow of 
the streams; second, lack of continuous operation of the power 
plants. In many cases the wheels operate only from eight to 
ten hours daily for six days a week. Where pondage is available 
a part of the flow which takes place during the non-working 
hours can be saved, the amount depending on the volume of 
pondage. 

If the waste in power due to the unequal flow is considered 
as that part of the run-off which takes place in excess of the 
mean flow, then, considering the State as a whole, the loss 
from this cause amounts to about 40 per cent, of the total, as 
shown by Table V., Part II, page 27. 

Assimiing that a given plant operates nine hours a day for 
six days a week, and that there is no pondage available, the 
loss which takes place diu-ing the hours when the plant is shut 
down would amount to 68 per cent, of the total in addition to 
that due to the unequal flow. However, as 192,286 horsepower 
of installed water-wheel capacity, which is nearly 60 per cent, 
of the total, is operated twenty-four hours a day, and as con- 
siderable pondage is in use throughout the State, the actual 
waste during the non-working hours of the day is considerably 
less than this figure. Nevertheless, the loss due to non-con- 
tinuous operation is an important factor, and a careful study 
of all water-power plants should be made to ascertain if it can 
be reduced, because of the fact that certain hydro-electric 
developments furnishing energy to a large transmission system 
which acts as a clearing-house for power are known to possess 
a marked advantage in the more complete use of the water 
power over manufacturing establishments operating only eight 
to ten hours a day. 
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Total Power of All Kinds in Use. 

It is also of interest to know the relation of water power to 
the total power of all kinds in use. The total capacity of all 
prime movers used in manufacturing industries, central stations 
and electric railway power stations in this State amounts to 
about 2,200,000 horsepower, as shown by the following table : — 



Table II. 


— Total Power in Masaacktisetis, 

[Inatalled capacity.] 






Horsepower 

of Prime 

Movers. 


Source of Information. 


Date of 
Information. 


Manufacturins plants. 

Central Btations, 

Street and electric railways, 


1,393,722 
5S3,683 
255,500 


1915 census of manufacturers, 

1915 report of Gas and Electric 

Lif|ht Commissioners. 
Public Service Commission, . 


June 1, 1915 
June 80, 1915 
June 30, 1914 


Total 


2,184,854 


• 



This includes steam engines, turbines, water wheels, and gas 
and gasoline engines, but does not include locomotives used 
on railroads. These figures, broadly speaking, are for about 
the year 1915. The figm*es for the water-wheel installations 
are mostly for the year 1916, although it is not thought that 
the total installed capacity of water wheels has varied much 
during the three years 1915, 1916 and 1917, except for the 
redevelopment at Turners Fall9. The capacity of the steam 
stations has doubtless increased substantially since 1915. It is 
thus seen that in 1915 the installed capacity of water wheels 
amounted to about one-seventh of the total capacity of all 
prime movers in the State, but it is impossible to say whether 
the load factor of the steam and gas plants is higher or lower 
than that for the water wheels, although it is probably not far 
different. 

Storage. 

As explained in the introduction to the detailed report, the 
Millers, Westfield and Farmington rivers are the only streams 
in the State where the conditions appeared favorable for the 
creation of a system of storage reservoirs for producing more 



1918.] SENATE — No. 289. 17 

evenly distributed flow throughout the year. Preluninary in- 
vestigations have been made of the possibilities on these three 
streams, which include a review of work previously done by 
private parties, together with additional surveys by the engi- 
neers of the commission. 

The reservoir investigations have necessarily been of a pre* 
liminaiy nature, and this fact, together with the unsettled 
prices and conditions arising from the war, has made it im- 
possible to prepare estimates of the cost that are sufficiently 
accurate to determine the precise value of the benefits that 
will result from the building of the proposed systems of reser- 
voirs. Moreover, the problem is complicated by the close 
rdation between the proposed reservoirs and the undeveloped 
power. However, estimates have been made from the infor- 
mation available, based roughly on the prices existing before 
the war, which will indicate in a general way the desirability 
of the projects. 

On the Millers River it appears that a system of eight reser- 
voirs can be built storing a total of 6,413,000,000 cubic feet. 
with a power development of 800 kilowatts at one of the reser- 
voir sites. The estimated cost of this system, including the 
power development, is $2,276,384. On the Westfield River 
the desirable reservoir sites were finally reduced to three, with 
a combined storage capacity of 1,586,000,000 cubic feet. Two 
of these reservoir sites could also be utilized for developing 
power with an installed capacity of 8,000 horsepower of water 
wheels. The estimated cost of these three projects, including 
power developments, is $1,680,000. 

On the Farmington River the conditions are quite different 
because the market for the power appears to be in the State of 
Connecticut; but two reservoir sites were surveyed with a 
maximum storage capacity of 2,032,000,000 cubic feet. 

As shown in the detailed discussion of the storage situation 
on the Millers and Westfield rivers, it is doubtful if in either 
case the system of reservoirs could be profitably built for the 
benefit of the existing water-power development. However, 
there is a considerable amount of undeveloped water power on 
these rivers, but the development of this power is closely linked 
with the question of additional storage. The water power 
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would be greatly benefited by the additional storage, while 
the latter requires the additional falL The two problems can- 
not be separated. 

The greater part of the undevelcqped fall of these streams is 
owned by private companies, and if the plans they have pre- 
pared for their development could be carried out there is little 
doubt but that a part and perhaps all of the proposed reser^ 
voirs could be profitably built. If, however, this storage is to 
be created by private capital it will probably require the co- 
operation of all the parties who will benefit therefrom; but the 
projects are so large and so many interests are affected that it 
is doubtful if it can be accomplished by a voluntary organi- 
zation of the mills similar to those joint efforts which have 
brought about the construction of numerous small reservoirs 
on various streams throughout the State. Either State super- 
vision of reservoir companies, or possibly even State construc- 
tion of reservoirs, may prove desirable, and in any event it 
may be necessary to invoke the right of eminent domain to 
accomplish the desired result. The financial support of the 
State may also be necessary, and would undoubtedly be of 
great value to the projects. 

The advantages arising from the proposed systems of reser- 
voirs would be — 

1. An improvement of the existing privileges. 

2. The development of the undeveloped stretches of the river, thus 

further utilizing the State's natural resources. 

3. The equalization of the flow of these streams, which would increase 

their ability to overcome x>ollution during the summer months and 
make possible greater industrial development. 

4. A lessening of floods, particularly on the Westfleld River. 

It is believed that these projects are of sufficient size and 
importance to warrant the attention of the State. 

A detailed description of possible storage sites will be given 
in the following pages under the name of the river whose waters 
they will conserve. 

It will be found that there are at least thirty-one reservoirs, 
on ten of the rivers which are eniunerated below, of such feasi- 
bility that it is of interest to compute their power value to 
existing plants on these streams. 
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These thirty-one reservoirs will be capable of storing 21,582,- 
000,000 cubic feet of water. If it is assumed that this is 
available only once a year it will add to 146 existing mill 
privileges 8,721 horsepower generated continuously twenty- 
four hours a day, or 26,958 horsepower on the basis of nine 
hours' operation each day. 

The details of this statement are as follows: — 











Number 

of Reaer- 

voin. 


Storage 

(Million 

Cubic 

Feet). 


HOBSEPOWSR. 


Number 
ofMills 

ben- 
efited. 


RiVKR. 


Per 
Annum. 


Nine 
Houra. 


Miller*. . 
Cbicopee, . 
Ifstfield. . 
Faminicton. 
Haiaatonk. 
Nnhua, 

Chariea. . 
xVepoii»et« . 

Taunton. . 








8 
3 


M13 

1.870 

^.479 

1.099 

800 
5,000 

200 
1.325 
1,359 

C37 


3.303 

2.610 

1,357 

300 

120 

309 

26 

sn 

277 
98 


10,276 

8,117 

4,268 

933 

375 

060 

81 

782 

861 

805 


29 
46 
12 

11 

27 


Totab. 


31 


21.582 


8.721 


36.958 


146 
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Part II. 



RAINFALL AND RUN-OFF IN MASSACHUSETTS. 

Rainfall. 

The Commonwealth of Massachusetts is very fortunate in 
having a relatively large amount of data in regard to the rain- 
fall and run-off throughout the State. The most complete 
collection of rainfall data is that made by Mr. X. N. Good- 
nough, chief engineer of the Massachusetts State Department 
of Health, published in the September, 1915, number of the 
Journal of the New England Water Works Association. The 
paper is entitled '^ Rainfall in New England," and is a com- 
pilation and revision of reliable rainfall records at a large nimi- 
ber of stations throughout New England, covering a period 
from 1749 to 1913. The paper contains a map of New England 
showing lines of equal rainfall, and also a general discussion of 
precipitation from which the following is taken. 

Taking the State as a whole the mean annual precipitation 
is in the neighborhood of 44 inches. This is exceeded in the 
Berkshire region, where, for a territory running north from 
Granville and Westfield, the precipitation exceeds 48 inches. 
On the west it gradually decreases to about 42 inches at the 
western border of the State, and also becomes less towards the 
Connecticut River, where there is a precipitation of about 45 
inches in the southern part of the State, which is reduced to 
40 inches as the New Hampshire line is approached. Moving 
east from the Connecticut River the precipitation increases to 
a mean average of 46 inches in the higher altitudes of the cen- 
tral part of the State northwest of Worcester, whereas along 
the northern boundary of the State east of the Connecticut 
River the precipitation is about 40 inches, increasing to the 
south to about 44 to 46 inches in the vicinity of Boston and 
Brockton, respectively. A still higher precipitation is recorded 
in the region of New Bedford, but proceeding along the Cape 
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the rainfall drops to about 40 inches for a line tKrough Prov- 
bcetown and Nantucket. 

The yearly distribution of rain throughout the State is re- 
markably uniform. An examination of the rainfall records 
discloses the fact that March and August are the two high 
months of the year. In eastern Massachusetts, or more par- 
ticularly southeastern Massachusetts, March is the high month, 
and the precipitation is greater during the winter and spring 
than in the summer and fall. On the other hand, in the 
western part of the State August is usually the high month, 
and the greater rainfaU takes place during the month of March 
and the summer months, July, August and September, while 
December, January and February are the dryer months of 
the year. 

Run-off. 

The percentage of rainfall which runs off in the streams is 
dependent upon a number of factors in addition to the amount 
of the precipitation. A much greater percentage of the rainfall 
runs off during the winter and spring, when the ground is 
frozen and saturated with water, than runs off during the 
smnmer months when the ground is dry and a much larger 
amount of water is absorbed or evaporated. The topography 
of the watershed also has a marked influence on the percentage 
of nm-off. A flat swampy basin containing a large proportion 
of cultivated land naturally retains more water than a steep 
and rocky watershed which tends to shed the rain as it falls. 

For the purpose of estimating the total potential water power 
of the State, and the proportion of it which has been developed, 
fig:ures were required for the mean annual run-off of each of the 
principal rivers and streams. In making such estimates it 
should be recognized that at best only an approximation can 
be obtained. In the first place, only a limited amount of actual 
nin-off data is available, and, in the second place, it must be 
realized that from the technical standpoint it is difficult to say 
exactly what is meant by the mean annual run-off of a water- 
shed. Generally speaking, the rate of run-off per square mile 
increases as one goes from the mouth to the source of a stream, 
and as a result there can hardly be said to be a constant rate 
for any two places on the watershed. Therefore in this report 
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an attempt has been made to estimate the mean annual rate 
of rim-off for a central portion of the basin, and this has been 
used for the entire watershed. 

The only method of predicting future run-ofif is to base the 
estimates upon records obtained in the past. The Common- 
wealth of Massachusetts has co-operated with the United States 
Geological Survey to obtain such records, which, together with 
a considerable amount of additional data furnished by private 
companies, is contained in the United States Geological Sur- 
vey's Water Supply Paper 415, entitled "Surface Waters of 
Massachusetts." This constitutes a collection of run-off data 
for the State similar to the paper on rainfall by Mr. Good- 
nough. Water Supply Paper 415 includes records up to Oct. 

I, 1915, and data obtained since have been furnished by the 
United States Geological Sxu^ey which is published as Appendix 

II. of this report. These records form the base data from 
which the estimates used in this report have been made. 

Definite long-term records are available for the Merrimack 
River at Lawrence for thirty-seven years; the Sudbury River, 
a tributary of the Concord, for forty-one years; the Connecticut 
River at Orford, N. H., for seventeen years; and the South 
Branch of the Nashua River at Clinton for twenty years. 
Shorter-term records varying from two to ten years are avail- 
able for the Millers, Deerfield, Westfield, Housatonic, Fann- 
ington. Swift, Ware and Quaboag, the last three being tribu- 
taries of the Chicopee River. 

On the streams for which shortp-term records only are avail- 
able the method pursued has been to compare the run-off, 
during the same years, with those of streams for which long- 
term records have been obtained, and then to adjust the short- 
term records in accordance with this ratio. When applying the 
ratio between short and long term records for the Merrimack, 
Sudbury, Nashua and Connecticut rivers certain discrepancies 
arise due to the varying rates of the flow of these streams, and 
it has been necessary to make an arbitrary adjustment. A 
study of the long-term records shows that, in general, short- 
term records of flow covering the last eight to ten years must 
be increased to arrive at the probable mean flow to be expected 
over a long period of time. 



1918.] SENATE — No. 289. 23 

Table No. III., on page 24, shows the streams for which 
records are available, the duration of such records, and the 
estimates made for the mean annual run-off. For the remain- 
ing streams of the State it has been necessary to make estimates 
based on an analogy with the adjoining basins, although records 
obtained by the State Department of Health have been of 
a^istance in making estimates for the Neponset and Ipswich 
rivers. The estimates made for all the streams of the State are 
shown in column 2 of Table I., Part I. 
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Considering the State as a whole, it will be seen that east of 
the Connecticut River the estimated mn-ofiF varies from about 
1.4 to 1.7 second-feet per square mile, while west of the Con- 
necticut a much larger run-off obtains, rising to 2 second-feet 
per square mile for the Westfield River, and 2.35 second-feet 
per square mile for the Deerfield. The latter is very high, but 
it seems to be warranted by the actual records for the last ten 
years, which has been a period of less than average run-off. 
For the Connecticut River, situated between these two regions, 
an estimate of 1.7 second-feet per square mile has been made. 

The data for the Connecticut River are somewhat contra- 
dictory. Records taken at Holyoke for the twenty-year period 
from 1879 to 1899 showed an average run-off of 1.43 second-feet 
per square mile, while records* taken by the United States 
Geological Survey at Orford, N. H., from 1900 to 1917, show 
a run-off of 1.74 second-feet per square mile for that period, and 
records kept at Sunderland, Mass., 18 miles above Holyoke, 
for the last twelve years show a run-off of 1.66 second-feet per 
square mile, which is a lower rate of run-off than would be 
expected over such a long period. The drainage area at Hol- 
yoke is more than double that at Orford, from which a lower 
rate of run-off would naturally be expected at Holyoke were it 
not for the fact that the Connecticut is joined between these 
two points by the Deerfield and the Millers, the latter having 
a run-off of about 1.67 second-feet per square mile, while the 
Deerfield gives its high estimated rate of 2.35 second-feet per 
square mile. 

Considering these factors it is believed that the later records 
should be given the greater weight, and therefore the figure 
assiuned of 1.7 second-feet per square mile is not too high for 
the mean run-off of the Connecticut River at Holyoke. 

Distribution of Run-off. 

The monthly distribution of the run-off is an important 
question. It is a matter of common observance that streams 
are much swollen during the spring months, and it is important 
to know what proportion of the run-off takes place at such 
times. Table IV. (on page 26) shows the percentage of the 
mn-off which has taken place during the several months of the 
year at various gauging stations in the State. 
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Table IV. — Percentage of Run-off occurring during Each Month at 
Various Gauging Stations in Maasackusetta. 
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2.8 


1.9 


3.1 


2.8 


4.2 


3 6 


84 


6.1 


• 


5.3 


6.8 


100.0 


100.0 


100.0 



11.1 

7.9 
17.0 
23.0 
9 8 
4.6 
2 3 
2.2 
1.8 
5 4 

e.9 

8.4 



100.0 



A study of this table shows that for the State as a whole be- 
tween 20 and 25 per cent, of the yearly flow takes place during 
the month of maximum run-off, which is either March or April, 
depending upon the location and altitude of the basin, while 
50 per cent, takes place during the three months of greatest 
run-off. These three months are February, March and April 
for the Nashua and Sudbiuy rivers, but March, April and May 
for the remaining streams of the table. In other words, the 
flow during the maximum month is nearly three times the nor- 
mal for the year, while during the three months of greatest flow 
the average run-off is double that for the remainder of the year. 
The minimum month of the year is September, when the flow 
of all the streams given in the table falls to between 1.3 and 
3.6 per cent, of the total, which is between 15 and 43 per cent, 
of the mean annual rate. 

It is obvious that averaging the monthly flows tends to reduce 
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the effects of the uneven distribution of flow. It combines 
months of higher run-off in certain years with lower run-off in 
other years to give a more uniform average, and neglects the 
freshets which take place during the nine months other than 
March, April and May. 

The 'most accurate results are obtained by grouping all the high 
flows together, as is done in "diu-ation" or "time-flow curves," 
which are largely used in hydraulic practice. These curves are 
made by plotting the rate of flow opposite the percentage of 
time during which they are available, to form a curve, as shown 
under MUlers River and Westfield River. This results in collect- 
ing all the high flows at one side of the chart, and all the low 
flows at the opposite side, with the intermediate flows grouped in 
between. If, now, a line is drawn on such a chart representing 
the mean flow of the stream, then the area above this line will 
represent the excess flow, or flow which takes place at a rate 
greater than the mean run-off. Estimates have been made for 
the following streams for the years of record stated, to show the 
amount of this excess flow, which has been found to be as follows : — 



Table V. — Percentage of Excess^ Runoff. 



RiVEB. 


Location of Gauging 
Station. 


Drainage 
Area at 
Gaucii« 

SUtTonT 


Period of 
Qaugiiig. 


Ratio 

oT^EiMMaa 

Flow" 

to Total 

Run-oflT 

(Per Cent.). 


Merrimack, 


Lawrence, 


4,4«3« 


18S0-1915 


84.75 


Conneetietrt, 


Oriord, N. H., 


3,106 


1M1-1M6 


S0.40 


Hountonie, 


Fall* ViUage. Conn., . 


M4 


1913'1M5 


38.00 


DMrfi«M 


Sbelburna FaUs, . 


MO 


lOIO-lIM 


44.80 


W«Btfirid (East Bnmch), . 


KoightviUe. . 


102 


1010-1015 


46.40 


Quaboas. .... 


Wait Brimaeld, . 


150 


lOlJhlOU 


87.70 


W«8tfiald (Main Branch). . 


Goes Heighte, 


62 


1911-1015 


48.90 



1 By excess run-off is meant that part of the run-off which takes place at a rate exceeding the 
■Man flow for the period considered or the area of a " time-flow '* curve above the mean flow line. 
' Net drainaca area. 

It will be observed from the above table that the ratio which 
this excess flow bears to the entire run-off varies from 34.75 per 
cent, for the Merrimack River to 48.9 per cent, for the main 
branch of the Westfield River. About 40 per cent, would ap- 
pear to be a good average for the State as a whole. 
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Larger Capacity of Water Wheels. 

There are two methods by which a larger proportion of the 
run-oflP can be made available. The first is to produce a more 
uniform flow by means of storage reservoirs; the second is to 
secure the same result by the installation of a larger capacity of 
water wheels. If a distribution of run-off similar to that of the 
Westfield River at Knightville is taken for an example, and 
water wheels are installed having a capacity equal to that of 
the mean flow of the stream, they would develop 54 per cent, 
of the total run-off if run continuously to full capacity whenever 
the water is available. If, however, the installation of water 
wheels is increased to a point equivalent to double the mean 
flow of the stream, the additional power which could be devel- 
oped during the spring months would amount to 20 per cent, of 
the total flow, or, in other words, double the capacity of wheels 
would increase the output 37 per cent. By sufficiently increas- 
ing the size of the installation a point would finally be reached 
where the entire flow could be utilized if the back-water condi- 
tions were neglected, but such a state of affairs would never be 
economical, for the larger the installation the more expensive 
it becomes, and a point will be reached where the interest and 
maintenance charges will amount to more than the value of the 
additional power obtained. 

The tendency among the early power developments in the 
State was towards very low capacity of installation. In general, 
the manufacturing plants were entirely dependent upon water 
for power, and the size of the business and the capacity of the 
water wheels were limited to such a capacity as could be ob- 
tained for the greater part of the year. However, as the use of 
steam power increased to meet the demand for more power the 
practice developed in many if not the majority of the older 
plants of placing their main reliance upon power developed 
from coal, and to use the water power, whenever available, to 
save coal. As a result the tendency in water-power develop- 
ments during recent years has been towards larger and larger 
installations which are able to use a greater and greater 
proportion of the flow, even without additional storage. This 
is particularly true of the hydro-electric developments operating 
large transmission systems which act as a clearing-house for 
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power. Such systems are in a position to use power at almost 
all hours of the day, and, by means of the installation of a large 
capacity of water wheels and continuous operation whenever 
water is available, are able to make a very complete and effi- 
cient use of the potential power of the streams. 

Pondage. 

Notwithstanding the apparent success of these large power 
plants, conservation by increased pondage is a matter requiring 
the most careful consideration in the economical use of water 
power, and is of the greatest importance to manufacturing es- 
tablishments operating fifty-four hours a week, or from eight to 
ten hours a day. The actual hours of operation at fifty-four 
liours a week amounts to only 32 per cent, of the total time, 
which means that unless pondage is available to hold back the 
iSow during the non-working hours, 68 per cent, of water is 
wasted. On the larger streams and more important develop- 
ments of the State this question is given a great deal of atten- 
tion, particularly on the Merrimack River and at the develop- 
ments of the New England Power Company on the Deerfield 
River, as well as at the hydro-electric development on the 
Connecticut River at Turners Falls. On the other smaller 
streams, however, it appears that the users of water power do 
not generally appreciate the extreme importance of this question 
of pondage. 

It must also be realized that developments on any river in 
close proximity to each other are interdependent as regards this 
question. If two plants are situated sufficiently close and oper- 
ate during the same hours, then the lower privilege obtains the 
full benefit of the pondage at the upper development. How- 
ever, a situation can easily arise whereby the distance between 
the plants and the hours of operation are such that a directly 
opposite effect is produced, and the pondage at the upper plant 
causes a waste of water at the lower plant. A careful study of 
the situation and co-operation among all concerned are required 
to produce the best results, which appear particularly necessary 
on the Millers, Chicopee, Westfield and Housatonic rivers, 
where it is possible to effect a considerable saving by an in- 
telligent conservation of the flow of these rivers. 
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Part III. 



DESCRIPTIONS OF WATERSHEDS AND STORAGE INVESTI- 
GATIONS. 

For the purpose of this investigation the main rivers and 
their important tributaries have been considered as separate 
streams, and as such they can be roughly grouped in four main 
divisions, as follows: — 

1. Merrimack and Connecticut. 

2. Connecticut River tributaries. 

3. Border streams. 

4. Eastern streams. 

This division is based on area, location, slope, water power, 
population, etc. The dividing lines between the groups are not 
always definite, as there may be a gradual shading from the 
streams of one group to those of another, but it is sufficiently 
accurate for a general classification. 

Group 1. Merrimack and Connecticut. 

These are the two principal rivers of the State. The sources 
of both are in New Hampshire, and both flow across Massa- 
chuBetts, the Merrimack to the Atlantic Ocean, and the Connect- 
icut to Long Island Sound after crossing the State of Connect- 
icut. Each has two important water-power developments 
within the boundaries of this State, — at Lawrence and Lowell 
on the Merrimack, and at Holyoke and Turners Falls on the 
Connecticut. At these four developments is installed very 
nearly one-half of the total water-wheel capacity of the State. 
There are no undeveloped stretches on either of these streams 
within this State. Both were originally developed at an early 
date as transportation routes, but the original canal companies 
were later changed over into power companies, although at the 
present time the renewal of navigation is proposed on both of 
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these streams. The main storage on these streams must be pro- 
vided in the States of New Hampshire and Vermont, which has 
placed it outside of the scope of the present investigation. 
The more detailed reports are therefore confined to descriptions 
of the developments on these two rivers within the State of 
Massachusetts. 

Group 2. Connectictjt River Tributaries. 

This group consists of the Millers, Deerfield, Chicopee, West- 
field and Farmington rivers, which are the five main tributaries 
of the Connecticut in the State of Massachusetts, although the 
watershed of the Farmington is largely in the State of Con- 
necticut. These are the most important water-power streams 
within the State next to the Merrimack and Connecticut. 
There is a total installed capacity within this State of 110,559 
horsepower on these streams, which comprises one-third of the 
total water-wheel capacity of the State, or two-thirds of that 
remaining after the developments at Lawrence, Lowell, Holyoke 
and Turners Falls have been eliminated. These five streams 
also contain the greater part of the undeveloped water power, 
and also are the streams on which the conditions are most feas- 
ible for additional storage. 

The Farmington River is different from the other streams in 
this group, in that while its water power was considerably de- 
veloped and used in previous times, the lack of transportation 
facilities and changed manufacturing conditions have resulted 
in the closing of almost all of the mills, and its basin within 
this State is at present a thinly populated region. 

Group 3. Border Streams. 

This group includes the Housatonic, Hoosac, Quinebaug, 
French, Blackstone and Nashua. These streams all rise within 
the boundaries of this State and flow into adjoining States, but 
with the exception of the Nashua they reach their greatest 
importance for power development in the adjoining States. 
All were developed rather fully by small water-power privileges 
at an early date when water power was the only power, and 
in many cases the mills had to close down when there was a 
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shortage of water. On this account storage was developed to 
some extent on all these streams, in most cases by the co- 
operation of a number of the mills, which resulted in the occu- 
pation of the more favorable storage sites. Since their con- 
struction the population on the watersheds has increased, 
towns have grown up in the valleys, railroads have been 
built, and land values increased, so that in general the further 
storage of water for water-power purposes has become a costly 
problem. 

All of the streams of this group are badly polluted, and a 
sufficient supply of pure water for manufacturing purposes is 
perhaps more necessary than additional storage for water 
power. In no case, however, is the amount of storage obtain- 
able within a reasonable cost sufficient to prevent pollution by 
means of dilution. The prevention of pollution must be by 
means of purification of the manufacturing waste. 

Group 4. Eastern Streams. 

This group includes the Concord, Shawsheen, Powow, Spicket, 
Ipswich, Charles, Neponset, Taunton, Acushnet, Weweantic, 
Quequechan and Mystic. These rivers, together with the Mer- 
rimack, drain the eastern part of Massachusetts. The areas 
of the watersheds are small and the slopes of the rivers flat. 
The developed water power on these streams is almost negli- 
gible except for the developments which in every case are 
found at the mouth of the river. 

Since 1875, or possibly before, there have been numerous 
investigations of these rivers, but they have been concerned 
primarily with sources of water supply, sewage disposal, pre- 
vention of pollution by manufacturing waste, and the drainage 
of wet lands. The results are represented in the work of the 
Metropolitan Water and Sewerage Board, the creation of the 
Charles River Basin, the dredging of the Concord and Neponset 
rivers, and in other local improvements and various legislative 
acts for the prevention of the pollution of these streams. 

The problem has been chiefly one of public health, and the 
general method of solution, outside of securing water supplies, 
has been that of drainage and purification rather than storage 
by reservoir building. The only case where reservoirs are now 
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suggested is on the Ipswich^ and reference is made to the de- 
tailed description of this river for further information regarding 
the existing conditions. 

Storage. 

Leaving out the Merrimack and Connecticut, the streams 
on which the creation of storage reservoirs appears to be feasi- 
ble at this time are the five Connecticut River tributaries of 
Group 2, and on only three of these — the Millers, Farmington 
and Wcstfield — was it deemed advisable to make a complete 
investigation on the part of the Commonwealth. The head- 
waters of the Deerfield are in Vermont, and additional storage 
reservoirs must be located in that State. Furthermore, by far 
the greater part of the power on this river is owned by one 
company, which is in a position to develop storage as required 
for the operation of its plants. 

The development of storage on the Chicopee River is compli- 
cated by the possible requirements of the metropolitan system, 
which may ultimately take over the upper portions of the Ware 
River, and possibly of the Swift River. Furthermore, the 
companies on the Chicopee watershed that are most interested 
in the storage question have had investigations made of possible 
reservoir sites which would make any examination by the State 
a duplication of their work. As a result of these investigations 
the companies did not feel that storage could be created at a 
cost commensurate with the benefits at the present time, and 
the matter has been dropped by them. 

It may also be said of the streams of Group 3 and Group 4 
that while individual instances will continually arise where 
storage is required for public water supplies, and possibly for 
manufacturing purposes, there are no opportunities for the 
construction of one or more large reservoirs controlling the 
flow of the streams, with the exception of the Ips^dch, where 
the possibilities have been investigated by the Salem-Beverly 
Water Board, which is described in the report on the Ipswich 
River. In all other cases the question of new storage reservoirs 
will depend upon the local conditions which may arise to make 
this storage necessary. Therefore it was decided that, as these 
could not be anticipated, no useful purpose would be served by 
a more complete investigation at this time. 
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Water stored in reservoirs and let down during the dry sum- 
mer months may be useful in three ways^ in addition to its 
requirement in connection with municipal water supplies : — 

1. For developing water power. 

2. For use in manufacturing processes. 

3. For preventing disastrous floods. 

A fourth use, that of irrigation, might also be added, but this 
use is bound to be somewhat limited in a State having a mean 
annual rainfall of over 40 inches fairly well distributed through- 
out the year. 

If the question of cost is disregarded there is no reason why 
storage reservoirs could not be built at almost any place on 
any stream. However, when the cost is taken into considera- 
tion with the value of the benefits to be secured, the oppor- 
tunities for storage reservoirs are considerably reduced in 
nimiber. In the first place, the topography of a proposed 
reservoir site must be such that a dam of moderate height and 
moderate length will store a considerable volume of water. 
This means that there must be a closing in of the bills at the 
lower end of a relatively flat and open stretch of country. To 
store water in a steep and narrow valley means an excessive 
cost which cannot be justified commercially unless the value 
of the stored water is sufficient to pay for this high cost. 
Therefore the consideration of storage reservoirs is limited to 
places where nature has provided natural dam sites at the 
lower end of good reservoir sites. 

The creation of storage reservoirs is also limited by the 
damage done by their construction, and if this means the re- 
location of railroads and highways, the flooding of good farming 
land, and the* moving of villages and towns, the cost will be so 
high that it may preclude the building of storage reservoirs 
unless the storage is of the greatest importance. 

The value of stored water for generating power depends 
primarily upon the head upon which it can be used, although 
size of water-wheel installations, loads, hours of operation, 
pondage and available market are also important factors that 
must have careful consideration. 

The value of stored water for use in manufacturing proo- 
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esses such as washing, etc., also depends entirely upon the 
conditions existing on a given stream. If a large and impor- 
tant manufacturing district is built on a small watershed it 
may become necessary to obtain additional water for manu* 
facturing processes to avoid limiting the expansion of the 
industries. However, in a State abounding in water resoim^s, 
like the Commonwealth of Massachusetts, this aspect of the 
situation cannot be said to be at all serious, although local 
conditions may arise such as the situation in Fajl River^ where 
a large number of mills have been built on the Quequechan 
River, with a drainage area of only 27.5 square miles, a con- 
»derabie part of whose flow is also required for the water 
supply of the city. 

The volume of water required for strictly manufacturing 
purposes is small as compared with the amount required for 
water power, but the purification of the streams may be fully as 
important as that of an increased flow for manufacturing proc- 
esses. Many of the smaller streams of the State are highly 
poQuted, particularly during the low flow season of the sxmimer. 
To prevent this pollution by dilution due to an increase in the 
flow of the rivers is not always feasible, and therefore the 
remedy may be by purification rather than by the building of 
storage reservoirs. 

Fortunately the conditions in this State concerning floods 
are much more favorable than in some of the middle western 
States. The great -damage due to floods on the Ohio and 
Mississippi rivers is primarily caused by the flat slope of the 
rivers which fails to carry off the water as fast as it accimiulates, 
and this produces a great rise in the water level. In this part of 
the country the slope of the streams is much steeper, with the 
result that a given rate of run-off is very much less disastrous. 

As for municipal water supplies, the direction of expansion 
of the main systems of the State has been largely determined 
by previous investigations. This question comes under the 
supervision of the State Department of Health, which has 
fully considered the needs of the various mimicipalities and the 
general methods of supplying them. 
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Detailed Description of Rivers. 

In describing the conditions on each river in the following 
pages there is first given a general description of the watershed, 
covering its location, area and general characteristics, as well 
as a brief statement of the larger areas appropriated for munici- 
pal water supplies. Following this is a brief discussion of the 
water power of the stream, the details of which are largely 
summarized in tables. A description of the principal unde- 
veloped stretches of river follows, with estimates of the amount 
of imdeveloped power, and a brief reference as to its availabil- 
ity. The storage situation is then taken up and a summary is 
made of the existing conditions, particularly as regards the 
existing lakes and ponds and the extent to which they are 
regulated for storage. This is followed by a discussion of the 
possibility of increasing the storage, with brief descriptions of 
the location and general features of the storage basins which 
have been examined, together with statements as to reasons 
for or against a further examination. The detailed information 
on the lakes and ponds is largely covered by tables. 

A few words should perhaps be added regarding the cha> 
acter and reliability of the information which is given in the 
various tables. In the table covering the developed water 
powers there are columns giving the number of working hours, 
drainage area, head, horsepower of water wheeb and area of 
pond, together with other information. No special effort has 
been made to determine the number of working hours with 
precision because the main question from the water-power 
standpoint is whether the mills operate only during the ordi- 
nary working hours of the day, or continuously night and day; 
therefore nine or ten hours have been used rather indiscrim- 
inately where the operation of the mills is not continuous. 

The drainage areas at each privilege have been very carefully 
worked up from the topographical maps of the United States 
Geological Survey. The information regarding the developed 
heads and the installed horsepower of water wheels has been in 
most cases obtained from the owners of the privileges. At first 
it was hoped to give the head in two separate columns, one 
giving the gross and the other the average net head, but in few 
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instances* could information sufficiently precise be obtained to 
make this feasible, and the only figure given is that for the 
average net head, which is liable to be 1 or 2 feet in error in 
many cases, as many of the mills, particularly the smaller ones, 
have not paid any particular attention to keeping precise sta- 
tistics regarding their water power. 

The figures for the capacity of the water wheels have also 
been obtained from the owners of the privileges. An attempt 
was made at the beginning of the investigation to obtain in- 
formation regarding the make, type and size of the water wheels 
for the purpose of checking up the capacity stated by the mills, 
but it was found that this information could not be obtained in 
many cases, and that in general where it could be obtained it 
was at the larger water-power privileges where the most ac- 
curate information regarding rated horsepower could also be 
given. 

The areas of the ponds within the basins above the dams 
bave been measured from the best maps available. In a num- 
ber of instances portions of the rivers have been surveyed by 
tbe Harbor and Land Commission in (Connection with the town 
boundary work, and in such cases the figures for the area of the 
pond should be accurate. In some of the other cases private 
surveys have been obtained, and these have lyeen supplemented 
with measurements from the large scale plans in the county at- 
lases which must be considered more or less approximate. The 
areas of the ponds are given for only the more important privi- 
leges on the rivers. 

In the table of lakes and ponds on the watersheds only the 
principal bodies of water have been included; in general, those 
of 20 acres' area and over. The drainage areas have been care- 
fully measured from the topographical maps, and the areas of 
the ponds themselves have been obtained from various soiu'ces. 
Where large scale plans or reliable local information could not 
be obtained the areas have been determined from measurements 
on the original plane table sheets of the topographical map, 
which are drawn on a scale of 1 to 30,000. The areas as given 
are more nearly correct than those given in any tables which 
have previously been published. Information regarding the 
amount of draft on reservoirs artificially controlled has been 
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obtained as far as possible from those who control the Reservoir, 
and checked up by inspection in the field. In other cases it has 
been determined by measurements in the field, but there are 
doubtless instances where there are conditions not apparent 
which alter the amount of draft obtainable. Complete data for 
determining the storage capacity of the lakes used for storage 
purposes are not available, but estimates have been made from 
the best information at hand, although they must also be 
considered as approximate. 

Merrimack River. 

The Merrimack, the second largest river passing through 
Massachusetts, is formed at Franklin, N. H., by the union of 
the Pemigewassett and Winnepesaukee rivers. From thence it 
pursues a southerly course for something over 60 miles, passing 
into Massachusetts. As it approaches the city of Lowell it 
makes a sharp and nearly right-angled turn to the east, and 
from thence maintains a direction considerably north of east 
for about 40 miles to the Atlantic Ocean, which it enters at 
Newburyport. 

Its total length is 110 miles, of which 47^ miles are in Massa- 
chusetts. The total drainage area is 5,015 square miles,^ of 
which about 1,200* square miles are in Massachusetts and the 
remaining 3,815 square miles in New Hampshire. Its main 
tributaries with drainage areas in Massachusetts are the Powow 
(60 square miles), which enters from the north at Amesbury; 
and the Shawsheen (75 square miles), the Concord (402 square 
miles) and the Nashua (531 square miles), which enter from the 
south. The mouth of the Nashua is in New Hampshire, but 
the greater part of its watershed is in Massachusetts. 

Of this total area of 5,015 square miles, 211 square miles have 
been diverted from the watershed for the metropolitan district 
and the city of Worcester, of which 93 square miles are from 
the Concord River and 118 square miles from the South Branch 
of the Nashua River above Clinton. 

The mean annual rainfall on the watershed is about 40 
inches,^ varying from about 42 inches around Lawrence and 

1 United States Geolofdcal Survey, Water Supply Paper 415, p. 108. 
* See Plate XXII.. Rainfall in New England, by X. N. Goodnough, Journal of the New 
England Water Worka AsBociation, Vol. XXIX., September, 1915. 
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Lowell to about 38 inches in the upper portion of the rWeT, al- 
though the precipitation increases again as the White Moun- 
tains are approached on the eastern slope of the headwaters. 
From 1880 to 1914, inclusive, the average yearly run-oflF of the 
Merrimack River at Lawrence was equivalent to 20.144 inches 
on the watershed, which was 48.2 per cent, of the mean an- 
nual precipitation at Lawrence of 41.51 inches, or about 50 per 
cent, of the estimated precipitation for the entire watershed. 
The average flow was 6,705 second-feet, or 1.4848^ second-feet 
per square mile. The minimum weekly flow was 848 second- 
feet, or .19^ second-feet per square mile, occurring during July, 
1911. 

In Massachusetts the Merrimack River passes by the follow- 
ing cities, the last three being the seat of important manufac- 
turing industries, which in the cases of Lawrence and Lowell 
were fostered primarily by the water power developed at these 
two points. 



Name. 



Population 
in 1915. 



Xewburyport, 
Raverhill, 
Lawrenee, 
Lowell, . 



15.311 

49.450 

90.259 

107,978 



Newburyport and Haverhill obtain their domestic water sup- 
ply from local surface water sources; Lawrence uses filtered 
Merrimack River water; while Lowell is supplied from driven 
wells located near the river. 

A profile of the river from Haverhill to Manchester, N. H., 
is published with this report. Tidewater extends from the mouth 
up to Haverhill, a distance of about 20 miles, and at high tide 
the effect extends some 4 miles above Haverhill to the upper 
end of Mitchells Falls, where mean low water with the mills in 
operation is about 11 feet above mean low tide, or 6.25 feet 
above mean sea level. From here to the lower lock at Lawrence 
there is a rise of about 2.8 feet when the flow of the river is low.. 

1 Baaed on net drainage area during the period. This was 4,452 square miles in 1911. 



40 CONSERVING THE FLOW OF WATER. [Mar. 

The first power development on the river is at Lawrence, 
where an extreme head of 32.6 feet and an average head of 
about 28 feet are obtained. This development is later described 
in some detail. 

From 4 to 5 feet of flashboards are usually carried on the dam 
at Lawrence, and the mill pond extends up-stream nearly 9 
miles. Between the full pond level at Lawrence and tail-water 
at the Boott Mills at Lowell there is a rise of between 7 and 
8 feet, the greater part of which occurs over a stretch of about 
a mile known as Hunts Falls. The fall here was formerly 11 
feet, which has been reduced partly by removing reefs and 
partly by using higher flashboards at the Lawrence dam. These 
falls are owned by the Lowell mill corporations. At Lowell the 
total range between tail-water and full pond is 42 feet, but on 
account of the limiting level at which water in the canals can 
be carried, and the drop along them, this is reduced to an aver- 
age effective head of between 36 and 37 feet. Four or 6 feet of 
flashboards are also carried on the Lowell dam, and from the 
top of these the full pond extends some 18 miles to the upper 
end of Cromwell's Falls, about 4^ miles above the city of 
Nashua, N. H. From here to the foot of the development at 
Manchester there is an unimproved fall of 28 feet, which 
though not concentrated at one point is of sufficient amount to 
offer the possibility of development; but this is all in the State 
of New Hampshire. The 7 feet of undeveloped fall between 
Lawrence and Lowell can hardly be considered as a separate 
privilege. 

Water Power at Lawrence. 

A very complete description of the water powers at Lawrence 
and Lowell, together with a history of their development, was 
given by Prof. G. F. Swain in the report on the "Water Powers 
of the United States by the 1880 Census." This was revised to 
1899 by Prof. Dwight F. Porter in an unpublished report to the 
United States Geological Survey on the Merrimack River. The 
present description is based on these two reports, suppleipented 
and revised to date, through the kindness of Mr. R. H. Hale, 
first assistant engineer of the Essex Company at Lawrence, and 
[Mr. Arthur T. Safford, engineer of the Proprietors of Locks and 
Canals at Lowell. 
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Much of the description is quoted verbatim from Professor 
Porter's report. For a more complete history of the develop- 
ment and details of construction reference is made to Professor 
Swain's account in the 1880 census. 

The development of the water power at Lawrence dates from 
the year 1845, when the construction of the dam was under- 
taken by the Essex Company, through its agent and engineer, 
Mr. Charles S. Storrow. 

The cost of dam, complete, was $250,000. It crosses the 
river obliquely, just above the Broadway bridge, and is a ma- 
sonry structure with a face of dressed stone resting upon solid 
rock. It was built upon a flat curve, with a chord of 900 feet 
and a center ordinate of about 15 feet. The maximum height 
above bed rock is 40} feet, the average about 32 feet, and upon 
the crest are supported flashboards, usually 4 feet in height, 
though at times this is increased to 4} or 5 feet. Connecting 
wing walls extend 300 or 400 feet down each shore, and on each 
shore there is an hydraulic power canal. The North, or princi- 
pal) Canal is a trifle over a mile in length, decreasing in width 
from 100 feet near the head to 60 feet near the foot, where a 
waste-way permits emptying the canal into the Spicket River 
near the mouth of the latter. The bed of the canal slopes up 
from a center depth of 12 feet to a depth at the side walls of 
4 feet, and has a nominal longitudinal gradient of 1 in 10,000. 
This canal, with its appurtenant structures, cost about $250,000, 
and the principal mills are between it and the river on a strip 
of land from 300 to 400 feet wide. 

The South Canal was started in 1866 and has been extended 
at various dates as the demand for mill sites made it necessary, 
until now the total length of the canal is 3,023 feet. The width 
is 60 feet for a length of about 2,000 feet, and then gradually 
reduces to 20 feet at the lower end. The depth is about 12 feet. 
From the lower end of the canal a steel riveted pipe about 
2,650 feet in length conveys water to the Wood Worsted Mills 
and Pacific Print Works. The size of the pipe is: 7 feet diam- 
eter for about 460 feet; 6 feet diameter for about 1,920 feet; 
and 4 feet diameter for the remainder of the distance. No 
water wheels are connected with this penstock, it being used 
only for water for manufacturing purposes. 
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The slack water or pond above the dam extends nearly 9 
miles up-stream, and has an area of about 29,000,000 square 
feet, or 667 acres. It is drawn down from 1 to Ij feet. The 
mills at Lawrence also obtain the benefit of the pondage above 
the dam at Lowell. 

The crest of the dam is at elevation 34.12 on the company's 
scale, or 41.99 referred to United States Engineers' datum plane. 
The total fall embraced in the water privilege, measured from 
top of 4-foot fiashboards to low water surface in the river at the 
outlet of the lower locks on the North Canal, is 32.6 feet, and 
measured to a point opposite the foot of the South Canal is 32 
feet. The actual fall at the various jnills is a foot or so less 
than these figures, but for ten months of the year is not likely 
to run below 27 feet. During freshets, however, it frequently 
drops to 20 feet for a few days, and in the remarkable freshet 
of April, 1852, sank for a few hours to 7 feet. This was the 
highest freshet known at this point until 1896, when, on March 
3, the river attained a height about 3 inches greater opposite 
the foot of the North Canal, rising to 29.75 feet on the Essex 
Company's scale, against 29.50 for the freshet of 1852. 

The Essex Company has disposed of its power on the basis 
of the "mill power," equivalent to 85.23 gross or theoretical 
horsepower available sixteen out of the twenty-four hours, and 
defined in detail in its leases as follows : — 

Each mill power is declared to be the right to draw from the nearest 
canal or water-course of the grantors, and through the land to be granted, 
so much water as shall give a power of 30 cubic feet of water per second, 
when the head and fall is 25 feet; and no more is to be drawn in any one 
second, nor is the same to be drawn more than sixteen hours in each day 
of twenty-four hoiirs; and in order to prevent disputes as to the power 
of each mill privilege in the variations of the height of water from changes 
in the season or other causes, it is understood and declared that the quan- 
tity of water shall be varied in proportion to the variation of the height, 
1 foot being allowed and deducted from the height of the actual head and 
fall, and also from that with which it is compared before computing the 
proportion between them; thus on a head and fall of 30 feet the quantity 
of water to be used would be 24if cubic feet per second; and the re- 
spective parties, where either has any lawful interest therein, may at all 
reasonable times, in a peaceable manner, and after due notice to the princi- 
pal steward or agent then on duty at any mill, enter the raceway tiiereof 
to measure and compare the quantity of water used with the quantity 
granted, and in the measurement all wastage shall be included. 
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A mill power was originally valued at about $15^000, and 
most of the original grantees purchased their power on nomi- 
nally that basis. In more recent years, however, the company 
has followed the plan of leasing its power at an annual rental of 
$1,200 per mill power, equivalent to $14.08 per gross horse- 
power. In all, 142| mill powers have been sold or leased, cor- 
responding to about 12,110 gross horsepower. In addition to 
the sales under the proposals there have been sales of about 2 
mill powers to the Pacific Print Works, and .02 mill power to 
the Boston & Maine Railroad on the basis of 'million gallons. 

The total "mill power" sold or leased is believed to be within 
the probable capacity of the river to supply at all times, and is 
classed as "permanent power." For more or less of the time, 
however, during all years the river can furnish a variable 
amount of additional power, which is classed as "surplus 
power," and which the Essex Company offers to those who 
have been granted permanent power. The use of surplus power 
is set forth in the following articles from the company's "Regu- 
lations for the Use of Surplus Water Power:" — 

n. Any party who shall use any of such surplus water power shall 
pay therefor, for each day between the hours of 6 a.m. and 6 p.m. upon 
which such power shall be used, at the following rates, viz.: for each sur- 
plus mill power or part thereof not exceeding 50 per cent, of the amount 
to which the party is entitled by its indentures, at the rate of $4 per mill 
power; and for each surplus mill power or part thereof in excess of such 
50 per cent., at the rate of $3 per miU power; and for each night between 
the hours of 6 p.m. and midnight upon which any of such surplus water 
power shall be drawn, the party so drawing shall pay for each surplus 
mill power or part thereof at the rate of 60 cents per mill power; and for 
each night between the hours of midnight and 6 a.m. upon which any 
water power is drawn or any water is wasted, the party so drawing or 
wasting shaU pay for each mill power or part thereof at the rate of 60 
cents per mill power. Subject, however, to the rates fixed by or under the 
following article. 

III. The Essex Company, whenever in its opinion the supply of water 
renders it expedient as a matter of necessity or precaution, may limit the 
use of surplus water power by day to a certain percentage of the aggre- 
gate amount then granted by indenture as aforesaid, but such limitation 
shall be uniform in its application to all those grantors who shall then 
have agreed for the use of surplus power under these regulations, and 
shall be in proportion to the number of mill powers owned by them re- 
spectively. The Essex Company may limit the use of surplus water 
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power at night by the same methods prescribed for its limitation during 
the day, or it may limit the use at ni^t upon one or both of its canals 
to specified hours, or prohibit its use. Any party using an amount in 
excess of such limitation shall pay at the rate of $20 per mill power for 
each day or night on which such power or part thereof in excess of such 
limitation shall be used. The Essex Company or its engineer may at 
any time, by a notice in writing to the principal agent or superintendent 
then on duty at the mill, prohibit any such grantee from using water in 
excess of such limitation. 

Table No. VI., on page 51, gives the details of the water- 
wheel installation at Lawrence. The total amounts to 25,535 
horsepower based on a 30-foot head. The steam-power plants 
at these same mills show a total of 75,348 indicated horsepower, 
or approximately three times the capacity of the water wheels. 

The running time of the mills under Massachusetts laws is 
fifty-four hours per week, distributed nine and three-foiulhs 
hours for five days and five hours on Saturday, closing at noon* 
This applies to textile mills in general. Paper mills ordinarily- 
run continuously from 6 a.m. Monday to 6 p.m. Saturday. The 
electric light plant at Lawrence runs continuously during the 
week, including Simday, both for light and power, the load 
being variable, with the maximum in the late afternoon and 
evening. 

The amount of surplus power used varies with the season. 
In a dry time its use is sometimes restricted and divided ac- 
cording to the article above quoted. The Essex Company has 
applied restrictions to the use of leased power in varying per- 
centages of the permanent power from 1880 to the present time. 
The time varies from thirty-four days in 1880 to one day during 
the year 1915. There were some periods when all surplus was 
cut off and the use of only the permanent power permitted, but 
this represented a very small percentage of the time. Restric- 
tions are applied to the use of the water at night during periods 
of low flow, as retaining the water by the various dams above 
Lawrence would necessitate drawing on the storage in the 
Lawrence pond, thus reducing the head and power. 

The flow of the river is computed for each day and the re- 
sults are tabulated at the end of the calendar year, and are 
published in the United States Geological Survey Water Supply 
Papers, to which reference may be made. In the very dry year 
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of 1911 the lowest flow was an average of 1,190 second-feet for 
twenty-four hours during the month of July. During the work- 
ing hours from 6 a.m. to 6 p.m. an average of 117 mill powers 
was drawn, and outside of working hours water was supplied for 
manufactiuring and electric lighting for an additional 19 mill 
powers, Doiaking a total of 136 mill powers supplied during the 
working hours of the six working days. The power used in the 
working days during the week was benefited by the Sunday 
storage. At times when no restrictions are in force the amount 
of water drawn has reached 211 mill powers during the daily 
working hours and 56 mill powers during the night outside of 
the regular working hours. 

The mills experience little trouble with ice, although the canal 
often freezes over at night, but it is cleared out in the morning 
before the mills start. Sometimes during a severe snowstorm 
with low water large masses of snow will collect and form jams 
that interfere with the flow of water, but the delays are very 
small, as the jams are broken up by a wave produced by a boat 
drawn by horses, and the snow is discharged through the waste- 
way at the lower end of the canal. 

The method adopted in Lawrence for measuring the quanti- 
ties of water drawn by the different mills is to gauge the quan- 
tity each day during the working hours and during the night 
between 6 p.m. and 12 P.M., and between 12 p.m. and 6 a.m. 
The evening and morning readings are necessary on account of 
the night charges for the use of surplus power. 

Water Power at Lowell, 

As early as 1792 a corporation was chartered known as the 
"Proprietors of The Locks and Canals on Merrimack River," 
for the purpose of making the stream navigable from tidewater 
to the New Hampshire line. This corporation still endures, and 
manages the distribution of water to the various mills and the 
maintenance of the general hydraulic works of the famous 
water-power system of Lowell. Within a few years after the 
chartering of this company it built the Pawtucket Canal past 
the falls. At first there was no dam, and the utilization of hy- 
draulic power for manufacturing seems not to- have been con- 
templated. The records indicate, however, that within ten 
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years the river was partially controlled by a low dam, and that 
at least as eariy as 1821 water power was used for operating a 
saw and grist mill; but it was not until 1833 that a relatively 
permanent structure of timber and stone was completed to the 
height of the present dam, controlling the entire width of the 
stream. In 1847 part of this dam was replaced by the present 
structure of stone masonry, and in 1875-76 the balance was so 
replaced. All this work of reconstruction was designed and 
carried out under the supervision of Mr. James B. Francis, 
whose connection with the company continued unbroken from 
Nov. 22, 1834, until his death Sept. 18, 1892. 

The present dam is built of ashlar masonry with a vertical 
face, and a sloping capstone cut to give a level crest 18 inches 
wide upon which flashboards are supported. The capstone is 
doweled to the face stone beneath, and the bottom course of 
the face is similarly secured to bed rock. The maximum depth 
of the bed below the crest is about 38 feet, but in general it 
varies between limits of 16 feet and 2 feet. The length of the 
dam is 1,903.5 feet, due to following a very irregular course 
across the stream. 

Two main canals extend on the south side of the river from 
the pond formed by the dam. The original Pawtucket Canal, 
subsequently enlarged, runs off at a right angle to the pond for 
about half a mile, and then turns towards the river, which in 
the meantime has made a right-angled bend; but before reach- 
ing the river the canal subdivides into several distributaries, the 
more distant of which encloses an area in the angle of the river 
measuring nearly a mile each way. The other main canal, the 
Northern, skirts the river for about 2,000 feet below the dam, 
being separated from the river for a considerable part of the 
distance by a heavy nrasonry wall 36 feet high in places, and 
thence turns inland. The head gates at the entrances to these 
canals provide an aggregate opening for the Pawtucket of 450 
square feet, and for the Northern of 1,200 square feet, and in 
both cases are operated by hydraulic power, in the former by 
hydraulic rams directly attached, and in the latter by a turbine 
wheel acting through shafting and gearing upon the gate 
racks. 

The canals, both main and subsidiary, are with a single ex- 
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ception open, and usually are walled on the sides, thus giving 
a rectangular cross-section. What is known as the Moody 
Street Feeder, however, connecting the Western and Merrimack 
canals, and about a quarter of. a mile long, is arched over. 

Table No. IX., on page 64, gives information regarding the 
various canals. Their total length is about 5 miles. 

The crest of the dam is at elevation 82 ^ on the company's 
scale, to which the elevations given below refer. Five feet of 
lashboards are used except during the months from March to 
June, inclusive, when only 4 feet are permitted, which makes 
the elevation of the pond, when full to the top of the flash- 
boards, 86 during the spring months and 87 during the re- 
mainder of the year. The top foot of the flashboards is 
equipped with straddle pegs, so that in case the river rises they 
will be carried off without bending the boat pins supporting the 
lower 4 feet. If the head on the boards rises high enough the 
pins are bent and the boards carried away. It has been stated 
that the flashboards are liable to be carried away anywhere 
from three to a dozen times a year. 

At elevation 87 the volume of pondage is about 50,000,000 
cubic feet per foot of drawdown. The company prefers not to 
draw it lower than elevation 82, which gives a total of some- 
thing under 250,000,000 cubic feet. 

Tail-water in the river below the Boott Mills is at about 45.2 
nih the wheels running at full capacity, but in times of very 
bw water it may fall as low as 43.3. This gives 42 feet as the 
total fall, but under operating conditions deductions must be 
made for the lower permissible water level in the canals, the 
fall or drop along them, and the rise of tail-water, which leaves 
» net head of from 36 to 37 feet that can usually be obtained. 
Tail-water rises from 5 to 10 feet during the spring freshets, but 
in 1852 and 1896 it rose to elevation 64, or nearly 20 feet above 
nonnal conditions. At the latter time there was about 13 feet 
depth of water pouring over the dam. 

The water level in the Pawtucket Canal cannot be maintained 
above elevation 82.5, and is regulated by the head gates at the 
opper end. The water level in the Northern Canal can be 

* ElevBtion 90.47 referred to United States Engineers' datum plane. United States Engineera' 
^ is abottt 3.28S feet below mean eea level at Newburyport, and 0.667 feet above mean low water. 
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carried to elevation 85, but there is a loss of about 2 feet due to 
the drop along the canals. The fall from the upper to the lower 
level canals is from 13 to 14 feet, and from the lower level to 
the river from 21 to 23 feet. About one-sixth of the water is 
used on a single fall from the Northern Canal to the river under 
an average head of about 37 feet. 

Permanent power in varying quantities was granted in 1853 
to the several manufacturing companies holding the stock, and 
in proportion to the stock owned, to the amount of 139H mill 
powers,^ or 3,595.28 cubic feet per second, during working hours 
under ordinary falls, this being the estimated amount of power 
the river would supply in the driest seasons. The power actu- 
ally allowed to be drawn has been limited to this amount on a 
very few occasions. Generally the companies are allowed to 
draw additional power known as surplus power. The capacity 
of the canals formerly limited the amount of surplus power to 
40 per cent, of the permanent power, but their capacity has 
been increased so that they will now carry 180 per cent, surplus 
power. 

The leases of permanent power are essentially similar to those 
at Lawrence, and the regulations for the use of surplus power 
are in general similar to those at Lawrence, except in the matter 
of prices, which vary from time to time by vote of directors, 
depending upon expenses. The data for measuring power drawn 
are secured by running floats in flumes in the canals and race- 
ways several times a year, and by daily observations upon the 
height of speed gates of the several water wheels and the fall 
acting upon them. The quantity drawn by each wheel is then 
determined twic^ a day by means of diagrams similar to those 
in use at Lawrence. 

Table No. VII., on page 52, gives the details regarding the 
mills and power at Lowell. As at Lawrence they ordinarily run 

> A mill power at Lowell is defined as "the right to draw from the nearest canal of thesaiJ 
Proprietors so much water as, durins fifteen hours in every day of twenty-four hours shall give a 
power equal to 25 cubic feet per second at the great fall when the head and fall thOTC is 30 foet; 
to 46.5 cubic feet per second at the Iowot fall when the head and fall there is 17 feet: and to 60.5 
cubic feet per second at the middle fall when the head and fall there is IS feet. And in order to 
prevent disputes as to the power of each mill privile};e in the variations of the height of water from 
changes of the season or other causes, it is understood and declared that the quantity of water 
shall be increased in proportion to the reduction of the height, 1 foot being allowed and deducted 
from the height of the actual head and fall, and also from that with which it is compared before 
computing the proportion between them." 
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%-four hours a week, from 6.45 to 12, and from 1 to 5.30, 
except on Saturday, when the hours are from 6.45 to 12. 

The method of operation in tunes of low water is to start 
with a ful] pond Monday morning, which utilizes a part at least 
of the Sunday flow. It is then gradually drawn down until it 
reaches its lowest level at the end of the week. Under these 
conditions the night flow can be completely ponded. 

The total load when all the mills are running full is about 
19,000 horsepower. The total installed capacity of water wheels 
unounts to 29,943 horsepower, but as a part of the wheel ca- 
parity is used for governing, and the loads on the two levels are 
not exactly balanced, only about 24,000 horsepower Is actually 
obtained from the wheels at a given time, even when there is 
plenty of water in the river. The difference between the total 
load and the power supplied by water is made up by steam 
power, of which the mills have a combined capacity of about 
3,000 horsepower. 

Storage on the Merrimack River. 

The greater part of the watershed of the Merrimack River is 
In the State of New Hampshire; therefore the principal storage 
leservoirs are also located in that State, and it was considered 
that the scope of this investigation did not call for detailed 
examination of this storage, or an investigation covering the 
possibilities of increasing it. Professor Porter states in his re- 
port, previously referred to, that there are some 270 lakes in 
the watershed of the Merrimack, counting in general only those 
o( more than 40 acres in extent. These lakes have a combined 
area of 117,165 acres, or 183 square miles, constituting 3.65 per 
cent, of the entire drainage area of the river. 

Of this 183 square miles of water surface, 133 are above the 
brmation of the main stream at the junction of the Pemige- 
wassett and Winnepesaukee rivers at Franklin, N. H., and 
amount to nearly 9 per cent, of the corresponding drainage area, 
^hich includes, with the exception of Massabesic Lake and 
Wachusett Reservoir, all of the reservoirs of more than 1,000 
icres in the entire basin. 

The main facts regarding the principal lakes are shown in 
Table No. VIII., on page 53. Lake Winnepesaukee and possi- 
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bly Squam Lake and Newfound Lake were originally contro 
by a combination of the water-power companies lower down 
the Merrimack, and were so operated as to give the best res 
on the river at Lowell. However, on account of law^s passed 
the New Hampshire Legislature the control of these resenr 
was given up by this combination, and each is now contra 
by mills located on their respective outlets; but the gem 
policy is to maintain as nearly a constant flow as posai 
throughout the year. 
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Tabt-to IX.' 


— Canals at Lowell. 






Namb. 


Shape of Croaa-aection. 


Approx- 
imate 
Length 

(Feet). 


Approx- 
imate 
Depth 

(Feot). 


Approx- 
imate 
Width 

(Feet). 


Level. 


Pawtucket, upper level, 


Irregular, . 


•.746 


11 


80-00 


Upper. 


Pawtucket. lower level. 


Rectangular, 






2.0i0 


7-12 


100 


Lower. 


Hamilton, 


Rectangular, 






1,880 


10-16 


60 


Upper. 


Eastern, . 






Rectangular, . 






1,820 





42-M 


Lower. 


Northern, 






Rectangular, . 






4,400 


18-23 


100 


Upper. 


Western, 






Rectangular, . 






8.106 


11 


80-67 


Uppo*. 


Western, 






Rectangular, . 






1,000 


8 


30 


Lower. 


Merrimack, 
Lowell, . 






Rectangular in part, and 

irr^^ular in part. 
Rectangular, . 


3.400 
600 


10 
10 


40-60 
30 


Upper. 
Upper. 


Moody Street feeder, 


Reotancular in part, and 
arohaainpart. 


1,390 


10 1 


30 


Upper. 



Connecticut River. 

The Connecticut River rises in the Coimeoticut lakes in aorthem New 
Hampshire, and flows southward between New Hampshire and Vermont, 
and across Massachusetts and Connecticut into Long Island Sound. It 
is the largest river in New Eng^d except the St. John, is about ^5 
miles long, and drains an area of 11,345 square miles, which is distributed 
as follows: — 

Square Milet. 
Canada, ............ 105 



New Hampshire, 
Vermont, . 
Massachuaetts, , 
Connecticut, 



3,120 
3,970 
2,720 
1,430 



11.345 



The important tributaries of this river, with drainage areas in Massa- 
chusetts, are the Chicopee (721 square miles) and the MiUers (394 square 
miles), which enter from the east; the Westfield (515 square mOes) and 
the Deerfield (665 square miles), which enter from the west. The Farm- 
ington is the more important tributary which enters in Connecticut, the 
upper part of this basin extending into the State of Massachusetts between 
the watersheds of the Housatonic and Westfield rivers. 

From its headwaters in the Connecticut lakes to Long Island the 
Connecticut falls about 1,900 feet.* 



» Oeater. 

• United 8ta«M 



Survey, Water Supply Paper 416, pp. 40, 41. 
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With the exception of about 176 feet this fall all occurs 
north of Massachusetts. 

The mean annual rainfall varies from about 46 inches in the 
lower part of the basin to from 34 to 36 inches at the head- 
waters, with an average for the entire basin of about 40 inches. 
The longest period of run-off records available are those kept 
at Holyoke, extending from 1880 to 1899, inclusive. During 
this period the average flow was 12,240 second-feet, or 1.46 
second-feet per square mile. During the same period the 
Merrimack River at Lawrence had a mean flow of 1.56 second- 
feet per square mile. 

The Connecticut River has been carefully surveyed from its 
mouth to the northern Massachusetts line in connection with 
investigations for rendering the river navigable. 

The results of these surveys are given in the following 
documents: — 

United States GovemmerU Publications. 

H. Ex. Doc. No. 101, 45th Congress, 2d session (1878), contains plans 
and survey by Gen. Theodore G. Ellis 1871-74. 

H. Doc. No. 136, 55th Congress, 2d session (1897). Plans for canaliza- 
tion made by Maj. Smith S. Leach^ 

H. Doc. No. 231, 58th Congress, 3d session (1905). Report of Board 
of Civil Engineers on Improvement of Connecticut River above Hartford, 
with survey made by Mr. Arthur J. Ober, Junior Engineer, in 1903. 

H. Doc. No. 1294, Blst Congress, 3d session (1911). Report of Maj. 
Harry Taylor of a survey of tlw Connecticut River up to Hartford. 

H. Doc. No. 417, 64th Congress, 1st session (1915). Report of Maj. 
G. B. PiUsbury on survey and examination of the Connecticut River be- 
tween Hartford and Holyoke. 

Pvblications by CommonweaUh of Massachusetts, 

1898. House No. 907. Report of Harbor and Land Conmiissioners on 
Improvement of Navigation on the Connecticut River between Hartford, 
Connecticut and Holyoke. 

1913. Report of the Connecticut Valley Waterway Board on an In- 
stigation of the Connecticut River. 

1914. Public Doeument No. 11. Thirty-fifth annual report of the 
Board of Harbor and Land Conunisaioners for the year 1913. Pages 39 
to 42 briefly cover surveys from Holyoke to Massachusetts-Vermont- 
^'ew Hampshire line, made by engineers of Harbor and Land Commission 
during 1913. 
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Tidewater extends from the mouth of the river up to and 
above Hartford, a distance of about 50 miles. Low water at 
Hartford as determined by General Ellis in 1872-78 is 0.09 feet 
above mean sea level at Long Island Sound. From Hartford to 
the foot of Enfield Rapids, a distance of some 10 miles, the 
river runs smoothly with a low water slope of about 6 inches 
per mile. The Enfield Rapids extend 5i miles up-stream, with 
a maximum fall at an extreme low stage of about 35 feet. 

A dam and canal extending around the Enfield Rapids have 
been maintained for many years by the Connecticut River 
Company. This company was chartered by the State of 
Connecticut in 1824, in an act in which it was provided — 

That the said corporation, for the purpose of widening the channel of 
said river and deepening the same, shall have power to dig, cleanse, and 
remove obstructions from the channels and bars of said river, from and 
above the bridge at Hartford, to Springfield, and to erect and build wharves 
and piers and hedges in said river, or on the banks thereof; and the said 
corporation are empowered to lock the falls at Enfield, on said river, and 
to make channels to aid them, and to construct a canal on either bank of 
said river near said falls, and to construct a dam or dams for the purpose 
of entering or leaving the locks in still water; provided the extension and 
form thereof shall be such as shall not prevent the convenient passage of 
boats and lumber down the river, nor obstruct the passage of fish. 

The Connecticut River Company gradually passed from a 
navigation company into a water power company, selling water 
to mills located between the lower end of the canal and the 
river in the town of Windsor Locks. The original dam con- 
sisted of two wings extending from either side of the river, with 
a gap of 155 feet between them to serve as a fishway and to 
permit navigation. At the time of General Ellis's survey 
(1871-74) the average elevation of the top of the dam was 
about 39 feet above the United States Engineers or "Ellis 
base" at Hartford, and the opening between the two wings had 
been partly filled with 3tone. "At the lowest water nearly or 
quite the whole volume passes through this opening at a level 
of about 38 feet above the Hartford Zero."^ In the early 80's 
the gap was further closed and the dam raised, which resulted 
in litigation between the Connecticut River Company and the 

» Page 53, Ex. Doc. No. 101, 46th Congress, 2d Sossion, "Survey of Connecticut River." 
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water-power interests at Holyoke and Chicopee. This was 
described by Mr. Clemens Herschel in the 1884 report of the 
Harbor and Land Commissioners, as follows: — 

An act of the Connecticut Legislature, passed in 1881, undertook to 
give this company (the Connecticut River Company) the right to dose 
the gap between the two wing dams, and to raise the whole dam 15 inches 
higher still. This was resisted in the Circuit Court of the United States 
for the District of Connecticut by the Holyoke Water Power Company, 
by the Dwight Mills of Chicopee, and by the town of West Springfield; 
and Judge Shipman, in his opinion filed April 23, 18S4, orders " a decree 
enjoining the defendant against any further raising of its present dam, 
and against constructing a new dam or dams to a greater height than the 
height occupied by the respective portions of the present structure." He 
allows the defendant to keep, however, so much of the fall of the river as 
it had taken against the protests of the plaintiffs, and even in violation 
of the first temporary injunction of the court, and before the proceedings 
to permanently enjoin such action could be fairly set in motion; which, 
in times of low water, amounts to about a foot at West Springfield or at 
Holyoke, making a total encroachment upon the drainage facilities of 
Springfield and of West Springfield, and upon the water power of Holyoke, 
between 1855 and 1882, of about two feet and a half. 

In 1903 the river was again surveyed by the Army Engineers 
under the direction of Mr. Ober, and at that time the dimen- 
sions and elevations of the Enfield Dam were as follows : — 

A survey of Enfield Dam was made to deternune its shape, height and 
condition. This was done at very low water, when the depth on the crest 
was from 0.2 to 1 foot. About 40 points on its crest were located by two 
transits from the ends of a base line on the east shore, and the elevation 
of each point determined by level. 

The dam is a low cribwork structure about 5 feet high, irregular in plan 
and uneven in profile. It eictends from the east shore nearly at right 
angles to the course of the stream for about 610 feet, and then runs south- 
west diagonally downstream about 870 feet, to the head gate house of the 
Enfield Canal. A gap, or fishway, 43 feet wide, is in the easterly portion, 
about 525 feet from the east shore. The structure has been changed 
both in plan and elevation since General Ellis's survey, the an^e point 
at the northwest comer having been moved southerly, the gap or fishway 
^located and made narrower, and the whole structure raised. Its present 
crest elevation and length are shown by a drawing on the general map, 
and also by the following table: — 
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PORTIOS. 


Length 

(Feet). 


Average Ele- 
vation above 

Hartford 
Zero (Feet). 


Crest, omitting fishway and end slopes, 

Crest of and abpe on west end of dam, 

Crest of end slope on esst end of dam 

Crest, omitting fishway but ineluding end slopes, . 

Crest of fishway, 

Crest, total, Including end slopes and fishway, 

r ' ' ' ' ' 


1,320 
8« 

30 

1,435 

43 

1.478 


40.925 
41 .35-43 .UO 
41.00-13.800 
41 040 
40 C30 
41.010 



It is in fairly good condition except for a few holes in the top planking 
and stone filling.* 

The following description of the canal extending bom the 
dam down to Windsor Locks is also taken from Mr. Ober*s 
report. The total length of the canal is 5.3 miles. The width 
varies from 80 to 120 feet, except through the village of Wind- 
sor Locks, where mills, tow path, railroad and highway are 
closely crowded together, reducing the canal width to about 
50 feet. The average depth at the center throughout this entire 
length is about 12 feet. The velocity of water in the canal is 
about 2 miles per hour, or 3 feet per second, and the total drop 

• 

in head about 3.3 feet. The normal water surface at the upper 
end is at elevation 40.9, and at the lower end 37.6. The tail- 
water of the mills ordinarfly varies from elevation 10 to eleva- 
tion 13, and the average yearly head at the mills is about 26.7 
feet, corresponding to a height of water in the canal of 37.7, 
and in the river of 11 feet above the United States Zero at 
Hartford. 

In a letter of Mr. D. M. Green,^ engineer of the Connecticut 
River Company, to the Board of Civil Engineers on Improve- 
ment of Connecticut River above Hartford, dated Oct. 6, 1902, 
he stated that the present canal is capable of delivering more 
than 1,522 cubic feet per second, and that at that time (1902) 
1,420 cubic feet were in use at Windsor Loc](s, which he stated 
represented 3,267 net horsepower. 

> Pages 36, 37, House Doc. No. 231, 58th Congress, 3d Session, "Report of a Survey of the 
Connecticut River between Hartford and Holyoke." 

* Page 18, House Doc. No. 231, 58th Congress, 3d Session, "Report of a Sxirvey of the Connect- 
icut River between Hartford and Holyoke.'* 
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Plans have been under consideration by the Connecticut 
River Company for a redevelopment in connection with canal- 
ization of the river by the building of locks of sufficient capacity 
to meet the requirements for river traffic at the present time. 
It is estimated that when redeveloped the river at this point 
will be capable of an installation of 25,000 horsepower. 

StQl water extends up the river 18 miles from the Enfield 
Dam practically to the foot of the canals at Holyoke, where the 
first power development on the river in Massachusetts is lo- 
cated. A total head of 56 to 58 feet is developed at this point 
by means of a masonry dam and three levels of canals on the 
west side of the river, and a short canal on the east side at 
South Hadley. The details of the development are given in the 
succeeding pages. 

From the top of the flashboards on the dam at Holyoke to 
low tail-water at the new power station at Turners Falls, a dis- 
tance of about 34.5 miles, there is a rise of from 7 to 8 feet. 
Just where the Holyoke pond runs out it is difficult to say. 

From observations taken during the Harbor and Land Com- 
missioners' survey of 1913, it appears that when full to top of 
flashboards (elevation 100.5 on Hartford base) the water backs 
up about 25 miles to a point just above the Sunderland bridge. 
In extreme low water stages the water surface at Montague 
City railroad bridge, about 8 miles above the Sunderland bridge, 
is about elevation 104 feet above Hartford base^ and there is an 
additional rise of 3.5 to 4 feet at the new power station of the 
Turners Falls Power Company about three-quarters of a mile 
above the railroad bridge at Montague City. 

A head of 58 to 59 feet is developed at Turners Falls by a 
dauDL and a canal some 2 miles long, extending to the lower end 
of the rapids which occur in the river at this point. This de- 
velopment is described on pages 65 to 69. 

The dam at Turners Falls was raised 3 feet in 1912, and pro- 
visions were made for 4^ to 5 feet of flashboards, which will 
raise the water sufficiently to completely flood the French King 
Rapids, and when the pond is full it extends above the Massa- 
chu^tt&r-Vermont-New Hampshire line nearly to the Vernon 
plant of the Connecticut Power Company, 5 miles above the 
State line. At Vernon a fall of about 30 feet is developed^ 
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above which there is another flat stretch of river. The attached 
profile of the river shows the^e facts, and also gives the eleva- 
tions of the various dams and oth^r points along the river. 

 

Water Power at Holyoke. 

In the 1880 census, Vol. XVI., Part I., Prof. Dwight Porter 
gives a very complete description of the Holyoke water power 
development as it existed at that time, and its history prior to 
that date. Between 1891 and 1896 the timber dam built in 1849 
was replaced by a fine masonry dam which is described in a 
paper by Mr. Albert F. Sickman, hydraulic engineer of the 
Holyoke Water Power Company in Vol. XVIIL, No. 4 (Decem- 
ber, 1904), "Journal of the New England Water Works Asso- 
ciation." These reports, with a few changes bringing them up 
to date, are briefly summarized as follows: — 

The first dam across the Connecticut River at Holyoke was 
constructed by the "Proprietors of Locks and Canals on the 
Connecticut River," under a charter granted in 1792. A timber 
dam was built a mile and a half above the site of the present 
dam, and a canal was constructed on the South Hadley side of 
the river, to enable boats to pass the falls at that point. In 
1848 the stock of the "Proprietors of Locks and Canals on the 
Connecticut River" was acquired by the Hadley Falls Com- 
pany, which was organized for the purpose of developing the 
water power. A timber dam was built and the gates closed on 
Nov. 16, 1848, in the presence of from 1,500 to 2,000 witnesses. 
When the water had risen to within 2 or 3 feet of the top, all 
but about 175 feet of the dam rolled over and was carried 
down the river. The loss to the company was about $38,000. 

A new timber dam was built in 1849, which still stands in 
the river in its original position, although submerged by the 
construction of the masonry dam a short distance below it. 
The first steps towards the erection of the present masonry 
dam were taken in 1891, and it was completed in 1896. This 
"dam is 1,020 feet long at the spillway, 30 feet high above bed 
rock at the back, and 54 feet wide on the bottom. The back is 
stepped off 1 foot in 5 all the way to the top, as a batter, the 
steps affording footings for coffer dams during course of con- 
struction. . . . The body of the dam is of rubble, laid in 
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Portland cement mortar. The spillway, upper face, and 5 feet 
of the top are of heavy granite blocks, those at the lower part 
of the spillway being fastened together with galvanized iron 
dogs, while those on top are secured with iron dowels."^ 

The greater part of the water power is developed on the 
Holyoke side of the river by means of the canal system laid out 
OD the area enclosed by the bend of the river, though some 
power is used in one lift by mills located below the South Had- 
ley end of the dam. 

The canal system on the Holyoke side comprises three levels 
provided, with waarte weirs discharging from one canal to the 
other and to the river. The first or upper level runs at a dis- 
tance of from 2,800 to 3,400 feet from the river, and has a total 
length of about 6,200 feet. It decreases in width from 150 feet 
near the bulkhead to about 105 feet at the lower end. The 
water is about 20 feet deep near the bulkhead, but through the 
main portion of the canal the depth is unifbrmly about 10 feet. 
It is walled with stone laid dry throughout its length. The fall 
between this level and the second is 20 feet. Near the upper 
end a few mills draw from it, discharging directly into the river, 
thus obtaining falls of from 32 to 40 feet. 

The second level runs parallel to the first and 400 feet nearer 
the river, a straight reach of 6,500 feet, and then continues par- 
allel to the curving course of the river and 500 feet distant from 
it for a further distance of about 5,400 feet. Its width decreases 
from 150 feet at the upper end to 90 feet at the lower end of 
the straight reach, and is between 140 and 150 feet wide 
throughout the curved portion. The water depth is uniformly 
about 8 feet. The supply of water comes from the first level, 
partly as tail-water from the mills, and partly from the waste- 
weir and gates between the two levels. The fall between the 
second and third levels is 12 feet, and from the second level to 
the river, from 20 to 33 feet. 

The third level begins at the end of the curved portion of the 
second level, and for the greater part of its course runs parallel 
to the river at a distance of about 500 feet from it. Its total 
length is about 3,900 feet, its width about 100 feet and the 
depth of water 8 feet. The fall from this level to the river is 

1 Journal of New England Water Works Aaeociation, Vol. XVIII., p. 344. 
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substantially the same for all the mills using it, varying accord- 
ing to the stage of the river. During low-^water stages it 
amoimts to 23 or 24 feet, though at times it has been reduced 
to as low as 6 feet. 

The crest of the dam is at elevation 97.975/ but when the 
maximum of about 2^ feet of flashboards is used the top is at 
about elevation 100.5. The water level in the first level canal 
is usually maintained at about the same elevation as th,e crest 
of the dam, or at about elevation 98; that in the second level 
at about elevation 78; and that in the third level at about ele- 
vation 66. . Tail-water in the river at the outlet of third level 
canal varies from elevation 42 to elevation 60, with an average 
of elevation 44, except during the spring months. Between the 
crest of the dam and extreme low water in the river opposite 
the lower mills there is a total difference in elevation of 56 feet. 
All elevations refer to the Hartford base. 

When full to the top of flashboards the pond extends up- 
stream to the vicinity of Hatfield Ferry, with an area of 2,240 
acres.' At the crest of the dam the area is reduced to about 
1,500 acres. At times the water is drawn 3 feet below the crest 
of the dam, or to elevation 95, which reduces the head at the 
mills taking the water from the first level by about 3 feet. The 
additional pondage gained by the use of flashboards is relatively 
small on account of a narrowing of the river at a point known 
as the '* ledge," not quite 3 miles above the dam, which practi- 
cally divides the pond into two parts and renders the stored 
waters of the upper part only slowly available. 

The total water wheel installation at Holyoke amounts to 
47,578 horsepower. The distribution of this power in regard to 
location and mmiber of hours used is shown by the following 
table furnished by Mr. A. F. Sickman, hydraulic engineer, 
Holyoke Water Power Company, together with the information 
that follows regarding the use of water in 1916: — 

1 Datum plane is Hartford United States Zero (approximately low water as determined 
by Ellis. 1872-78). Add 2.025 feet to refer elevutioiw to Holyoke Water Power Company base on 
which the crest of the dam is at elevation 100. 

> Determined from 1913 survey by Board of Harbor and T^nd Commissioners. 



1918.1 



SENATE — No. 289. 



63 



WoUx Power on the ConnecHeut River at Holyoke. 





Head. 


Htorauuc Hobbb- 

POWKB. 




Location. 


Twenty- 
four-hour. 


Ten-hour. 


Total. 


Firet lerel to river, 

Fast level to second level, .... 

Second levd to river 

Second level to third level 

Third level to river 


32-40 
20 

20-S8 
12 

23-24 


4,340 

il.5M 

11.204 

2.682 

0.564 


209 
7,814 
1,886 
1.404 

800 


4,609 

18,870 

12,680 

4.146 

7,864 


Totals, 


- 


36,816 


11,232 


47.578 



The use of power is such that a flow of 8,100 second-feet can 
be used during the working hours of the day, and a flow of 
5,350 second-feet during the night. If all of this could be used 
on the full effective head of 54 feet at 80 per cent, efficiency, it 
would mean a load of 39,700 horsepower during the day and 
26,300 horsepower diu'ing the night; but unbalanced loads 
among the various levels, and the reduced head at the mills 
discharging directly into the river, will make the actual output 
considerably less. During the ten years 1906 to 1915, inclusive, 
water wasted over the dam at Holyoke 65 per cent, of the time, 
or 7.8 months of an average year. 

The foUowing description of the conditions under which the 
water is sold to the mills by the Holyoke Water Power Com- 
pany is taken from Mr. Sickman's paper previously referred 
to: — 

The mill corporations hold their power under a form of lease or grant 
that is especially interesting, as it is perpetual, and is put on the county 
records in the same way as any other deed. Every grant of power carries 
with it the land necessary for the mill buildings, and the price is based 
only upon the amount of power, and not upon the amoimt of land con- 
veyed. 

In many of the older grants, covering what is now known as permanent 
power, the consideration was a lump sum, sometimes called a bonus, or 
$5,000 per mill power and an annual rental of S300 or of S450 forever, 
according as the power granted was for sixteen or twenty-four hours. 
Many changes were made from time to time in the bonus as well as in the 
rentals, and at the present time permanent power would demand a much 
higher price than that realized fifty years ago. 
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The term ''mill power/' just used in speaking of the rentals, was de- 
rived as follows: — 

The seoond mill built at Waltham contained 3,584 spindles, with all the ap- 
paratus necessary to spin No. 14 yam and convert it into cloth, which was taken 
as a standard, and the necessary water power estimated and established as the 
right to draw 25 cubic feet per second on a fall of 30 feet, or a gross horsepower of 
85.05, supposed to net about 60 horsepower. 

As the original intention of the Hadley Falls Company was to build 
a city devoted almost entirely to the manufacture of cotton, it was but 
natural that the power unit in general use among New England manu- 
facturers should be adopted here, and it was adopted with very slight 
change, and carefully defined in Article II. of the proposals, which I now 
quote: — 

Each mill power at the respective falls is declared to be the right, during sixteen 
hours in a day, to draw from the nearest canal or water-course of the grantors, and 
through the land to be granted, 38 cubic feet of water per second at the upper fall, 
when the head and fall there is 20 feet, or a quantity inversely proportionate to 
the height at other falls. And in order to prevent disputes as to the power of each 
mill privilege in the variations of the height of the water from changes of the seasons 
or other causes, it is understood and declared that the quantity of water shall be 
increased in proportion to the reduction of the height, 1 foot being allowed and 
deducted from the height of the actual head and fall, and also from that with which 
it is compared before computing the proportion between them. Thus on a head 
and fall of 32 feet the quantity of water used would be 23 cubic feet, and to be A 
part of a cubic foot per second. And the respective parties, where either has any 
lawful interest therein, may, at all reasonable times, in a peaceable manner, and 
after due notice to the principal steward or agent then on duty at any mill, enter 
the raceway thereof to measure and compare the quantity of water used with the 
quantity granted, and in the measurements all wastage shall be included; and may 
also adopt and use such other mode of making or verifying the said measurement 
as the circumstances of each particular case may require. 

Articles III. and IV. declare that the grantors must forever keep in 
good repair the principal canals, and must forever maintain a dam across 
the Connecticut River, of such length and height as may be necessary to 
turn the water into the canals; also that the flumes and raceways are the 
property of the respective grantees, to be built and maintained by them 
in good repair. 

Article V. reads: — 

In order to continue in the grantors an interest in common with the grantees 
for the preservation and support of the mill powers which may be granted, and to 
secure a fund to indemnify the grantees for expenses which may be incurred by 
them for making repairs, if the grantors should improperly neglect to make them, 
it is proposed that part of the consideration of every sale, and all that is to be al- 
lowed the grantors for repairs, etc., by them assumed, should be paid or secured to 
them in the form of a reservation of rent. It is therefore declared that each mill 
power, with the land to which it is annexed, shall forever be subject to a perpetual 
annual rent of at least 260 ounces, troy weight, of silver of the present (1859) 
standard fineness of the silver coin of the United States, or an equivalent in gold. 
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at the option of the grantee at the time of payment; which rent is to be paid in 
Teariy pajmients forever, free from aU charges or deductions whatever for taxes or 
asKasments of every deseription which may be assessed or levied upon any granted 
premises after the making of the deed, all of which are assumed by the grantees. 
And a perpetual annual rent, at least equal to the above, shall be reserved for every 
mill power hereafter sold. 



"Surplus power," which is offered for sale to owners of the so-called 
permanent power, so long as the river will furnish it, is sold at a daily 
rate, and chargied for only when used, the present rate per mill power for 
a twelve-hour day or night being $2.50 net. 

In addition to the permanent and surplus power already named there 
has been sold certain power designated as '^ non-permanent power," which 
is not guaranteed, but will be furnished when there is more than a suffi- 
dent quantity in the river to supply all the permanent power, together 
mth 50 per cent, of it as surplus. The rate of charge for non-permanent 
power is a bonus of $4,500 per mill power and an annual rental of $1,500, 
with a rebate of the entire rent during times of non-supply. 

By chapter 152 of the Acts of 1909 the Holyoke Water Power 
Company was authorized to generate electricity for power and 
Kghting purposes. Two water wheel units of 2,085 horsepower 
combined capacity, and steam turbines with a total rated ca- 
pacity of 1,750 kilowatts, are installed in their power station 
located between the second level canal and the river. 

The Holyoke municipal electric plant also has four water 
wheels of 1,120 horsepower combined capacity, together with 
engines rated at 13,561 horsepower. These two installations are 
the only ones at Holyoke in which hydro-electric power is gen- 
erated for sale. 

Water Power at Turners Falls. 

The recent redevelopment at Turners Falls represents the 
modem form of hydro-electric developments in contrast to. the 
methods employed in the middle of the nineteenth centiuy, 
when the systems on the Merrimack at Lawrence and Lowell, 
and on the Connecticut a,t Holyoke, and the earlier develop- 
ment at Tinkers Falls were laid out. The following information 
regarding the development at Turners Falls is taken from Pro- 
fessor Porter's report in the 1880 census, and from a description 
of the redevelopment furnished by Mr. Howard M. Tiuner, 
hydraulic engineer of the Turners Falls Power and Electric 
Company. 
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The "Proprietors of the Locks and Canals on the Connecti- 
cut River" was incorporated in 1792 for the purpose of render- 
ing the Connecticut River passable from the mouth of the Chic- 
opee River northward. In 1794 this corporation was formed 
into two separate corporations, one bearing the old title and the 
other known as the "Proprietors of the Upper Locks and 
Canals." The former built the dam and canals at Holyoke, 
while the latter improved the river at Turners Falls. The 
dams and canal at this point were completed in 1798. After 
the construction of railroads on the banks of the Connecticut 
River the works of the Canal Company were in disuse until 
1866, when the privilege was developed for water power and 
the name of the company changed to the "Turners Falls Com- 
pany." A timber dam was put across the river, and a bulk- 
head equipped with head gates and a canal about 3,000 feet long 
were constructed on the Turners Falls side with mills located 
between the canal and the river. This dam was in two sections 
each about 500 feet long and about 30 feet high, running from 
either shore to a rockv island in the middle of the river. 

The canal was conjfined to one level extending about 3,000 
feet approximately parallel to the river and at a distance from 
it varying from 100 to 250 feet in the main part of its course, 
but increasing to 500 or 600 feet toward the end. It had an 
average width of 50 feet and a water depth of 11 feet. The 
fall varied from 29 feet at the mills at the upper end of the 
canal to 40 feet at the lower end. The water was leased to the 
mills under permanent indentures. The mills now leasing it in 
this way, together with the quantities allowed by their leases 
and the size of their water wheel installations, are shown in 
Table No. X., on page 70. 

In 1904-07, with the development of the electrical power 
business, the company extended the canal a distance of 275 
feet parallel to the river. At this point a right-angle turn was 
made and the canal extended 700 feet to an hydro-electric 
power station of about 7,000 horsepower ultimate capacity, lo- 
cated on the river bank down-stream from the mills. This 
power house contains four large units of pairs of horizontal 
wheels in steel cases at the end of steel penstocks 97 feet long 
leading from the canal. Branch penstocks supply water to 
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three smaller single horizontal wheels. All the wheels are direct 
connected to horizontal generators. In connection with this 
work the canal, for a distance of 300 feet just below the head 
gates, was enlarged to 130 feet wide, the depth being 11 feet 
as in the original canal. A new head-gate building with eight 
gates, 8 by 10 feet, was built on the shore at one side of the 
original head-gate structure. 

With the expansion of the electric power business more ca- 
pacity became necessary, and in 1912 work was started on the 
extension of the canal to Montague City, approximately a mile 
and a half down-stream, and the installation of a new plant at 
that point, using very much more water and operating under a 
head of from 54 to 58 feet. This work necessitated the widen- 
ing and deepening of the original canal to 128 feet wide by 18 
feet deep; the excavation of a canal 4,000 feet long, 25 feet 
deep, and with an average width of 130 feet; the construction 
of embankments around the forebay pond of an average height 
of 14 feet, and a length of about 3,800 feet on each side of the 
canal; the excavation of another section of canal 850 feet long, 
25 feet deep and 150 feet wide to the new power house, which 
was built for an ultimate capacity of six units, four of which have 
been installed. These imits consist of a single vertical runner 
114 inches in diameter in concrete scroll case with concrete 
penstocks frpm the canal built up in the foundation of the 
power house. Generators of 8,000 K. V. A. capacity are set 
above the wheels, and the rotating parts carried by thrus^ bear- 
ings set on top of the generators. The current is generated at 
2,300 volts in the first power station, and at 6,600 volts in 
Station No. 2. It is stepped up to 66,000 volts for transmission 
through the company's main lines^ though a part is raised to 
only 13,200 volts for local distribution. 

In connection with this work a new dam was built at Turners 
Falls below the old timber crib dam. This dam is of concrete, 
3 feet higher than the previous dam, the crest being at eleva- 
tion 103,^ which is the same as the elevation of the top of the 
canal wall. The portion on the Turners Falls side of the island 
is buUt close below the timber dam; that on the other side of 

' EWatioiM refer to Turners FaUs Power Company datum based on assuming crest of old 
^ at elevation 100. Add 68.8M feet to refer elevations to Hartford United States Zero (approx- 
i^tely low water as determined by Ellis. 1872-78). 
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the island, 250 feet down-stream. A part of the island on each 
side has been removed to give more spillway length during 
freshets. Each half of the dam has six flood gates approxi- 
mately 7 by 8 feet, operated from a tunnel in the dam. Nine 
new head gates 8i feet wide and 12 feet in length were also put 
in to take the place of the original ones built in 1866. 

The level of the water in the canal determines the head acting 
on the wheels at the mills and the power stations, the water 
being carried at a constant level in the canal inside the head 
gates. At present the water there is maintained at elevation 
101, or 2 feet below the top of the canal walls. 

In 1912 the Turners Falls Power and Electric Company ac- 
quired the rights of the French King Rapids Power Company, 
controlling the fall in the river at French King just above the 
mouth of the Millers River. The acquisition of this right en- 
abled the company to carry flashboards on the new dam to a 
height of 4j feet, or to elevation 107.5. The extreme range 
from top of flashboards to low water in the river opposite the 
new power station is about 68 feet. 

The details regarding the installations at the two hydro- 
electric stations are shown in Tables XI. and XII., respectively, 
on page 71. 

Dinring May, 1916, at which time there was plenty of water 
in the river, the average daily use of water at the mills shown 
in Table X., page 70, amounted to 1,747 second-feet; at the 
hydro;«lectric plant No. 1, shown by Table XI., page 71, 714 
second-feet; and at the new hydro-electric plant, No. 2, shown 
by Table XII., page 71, 1,936 second-feet; or a total of 4,397 
second-feet. In every case the figures are on a twenty-four- 
hour basis and for working days, as only a small amount of 
water is used on Sundays and holidays, but at that time only 
three of the units in the new power plant bad been installed. 
The areas and capacities of the pond from 1 foot below the 
crest of the dam, elevation 102 Turners Falls Power Company 
datum, to 5 feet above the crest of the dam, or elevation 108, 
are given in Table XIII., on page 72. 

The total pondage available is nearly 275,000,000 cubic feet, 
which is in excess of that available at Lowell, and is sufficient 
to equalize the daily flow and also to hold back the Sunday flow 
during the dry season. 
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When full to elevation 107.5 the pond extends above the 
State line. From the top of the flashboards at Turners Falls to 
tall-water at the Connecticut River Power Company's plant at 
Vernon, some 5i miles above the State line, there is a rise of 
about 7 feet, the Vernon tail-water being at elevation 114.8 
referred to the Turners Falls Company's datum. 

Storage on the Connecticut River Basin, 

But little information regarding storage on the Connecticut 
River outside of the State of Massachusetts has been obtained 
to date. Within this State there are small amounts on the 
Chicopee, Millers and Westfield rivers, but these are all too 
small to materially affect the flow of the Connecticut River. 
At the headwaters of the Deerfield River at Somerset, Vt., a 
large reservoir was built in 1912 by the New England Power 
Company, which has a storage capacity of 2,675,000,000 cubic 
feet, and completely controls the run-off of 30.2 square miles. 
The company states that this storage will maintain a flow of 
400 second-feet at Station No. 5 (Monroe Bridge) dm*ing low 
Water of an average year. 

The possibilities of storage in the Connecticut lakes at the 
headwaters of the Connecticut River have been investigated by 
private companies, and it is understood that a considerable 
amount of storage can be obtained in these lakes, a part of 
which is already in use. However, to develop this storage on 
a commercial basis and secure its equitable distribution would 
require the co-operation of all the i-nterests affected, and prob- 
ably the assistance of legislative action on the part of the States 
of Vermont, New Hampshire, Massachusetts and Connecticut. 

The increase of storage on the tributaries of the Connecticut 
in the State of Massachusetts is considered more fully in other 
parts of this report. 

While it is apparent that further storage cannot be created on 
the Connecticut River within the State of Massachusetts, in- 
asmuch as the pondage capacity of the river above the dams at 
Holyoke and Turners Falls is fully utilized, it should be possible 
to use water now wasted at Holyoke either by the installation 
of secondary units to replace steam power, or by the extension 
of the hours of operation of existing plants. 
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Tablb XI. — Tumen FdUa Power and Electric Company. 

HyirihilMlnc Plant No. 1, Tumen FalU. 
[Loest«d on bimoeh from main canal bdow milla.] 

















Head. 


of Wheels. 




Unit Numbbr. 


GixMS Aver- 
aceHead 

(Feet). 


Net Head 
on Wneel 

(Feet). 


Capacity 
of Generator 

(K. W.). 


1. . 

2, . 
3, 














40.3 
40.3 
40.3 


38.8 
38 8 
38.8 


2.oeo> 

5401 
1.090 1 


1,500 
j 250» 

1 400« 
1.250 


1 














40.8 


38.8 


1501 


75 


5. . 














40.3 


38.8 


1,160 


1.000 


6. . . 














40.3 


38.8 


540i 


400 


m 














40.3 


38.8 


1,320 


1.000 


Total. . 


- 


- 


7,400 


5,875 



> Mftnufaoturer's rating. * Direct eurrent. * Alternatinc ourrent. 

Units Xo0. It 3, 5 and 7 ooosast of a pair of horiaontal wheels with separate draft tubes in steel 
oies at the end of steel penstocks 13 feet in diameter, leading from the canal a distance of 97 feet. 

Uoitfl Noe. 2, 4 and 5 are single horisontal wheals on branch penstocks leading from the four 
hi|e penstocks. 



Table XII. — Tumera FaUa Power and Electric Company. 

Hydro-eUeirie Plant No, J. MarUagt^e City. 
(Located at end of canal below forebay pond.) 





Hbao. 


Horsepower 
of Wheels. 


Capacity 

of Generator 

(K, V. A.). 


Ukit Numbbk. 


Average 
Gross Head 

(Feet). 


Net Head 
on Wheel. 


1. 

2. 

3 

4 


56 
56 
56 
56 


55.2 
55.2 
55.2 

55.2 


10.000 
10.000 
10.000 
10.000 


8,000 
8.000 
8,000 
8,000 


Total, 


— 




40.000 


32,000 



{^vision made for two more units, 5 and 6, of same sise as above. 

InstaUation consists of single vertical wheels in concrete scroll case with concrete draft tube. 
^^oacrete penstocks divided in three parts by partition walls built into power>house foundation 
csny the water from the racks at the canal to the wheels, a distance of 66 feet. Revolving parts 
Bttpeoded from thrust bearing on top of generator. 
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Table XIII. — Turners Falls Power and Electric Company. 

[Area and capacity of pond above dam.] 



Elevation. 



Height on Dau. 



Area (Square 

Feet). 



Capacity 

aoove 

Elevation 

102 (Cubic 

Feet). 



102. 
103. 
104. 
105, 
106. 
107. 
108, 



1 foot below crest of present dam, 
Crest of dam 

1 foot above crest. 

2 feet above crest, 

3 feet above crest, 

4 feet above crest, 

5 feet above crest, 



16.380,000 
18.747.000 
86,814.000 
46.840,000 
59.271.000 
67.282,000 
73,261,000 



17.563.000 

45.344.000 

87.170.000 

140,225.000 

203,501.000 

273.772.000 



The figures given in this table are approximate. 

Millers River. 

The Millers River is the smallest of the four main tributaries 
of the Connecticut River in the State of Massachusetts. It 
might be said to be formed at Whitney Pond in Winchendon 
by the union of two branches, one being the outlet of Lake 
MonomonaCy and the other coming from Ashburnham. From 
thence it flows in a generally westerly direction to the Connect- 
icut River, a distance of 36 miles, passing through South 
Royalston, Athol, Orange, Erving and Millers Falls, and enter- 
ing the Connecticut River above the Turners Falls Power and 
Electric Company's power development at Montague City. 
The total drainage area is 394 square miles. 

Below Winchendon the river is joined by the following 
streams from the north, in the order named: — 



Branch. 



Drainage 
Area (Square 

Milee). 



Harrisville, . 
Priest Brook, 
Tully River, 
Moss Brook, . 



26.8 
22.6 
74.1 
12.5 
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The two main tributaries from the south are Otter River, 
59.2 square miles, and the Eagleville Branch, 20.0 square miles. 

In general, the watershed is compact and relatively flat, with 
considerable natural storage together with many favorable op- 
portunities for increasing it. Outside of the towns along the 
course of the river the land is largely unimproved, the soil 
being sandy and not particularly adapted to farming purposes. 

The following table shows the principal cities and towns on 
the watershed, with their population according to the 1915 
census: — 



Name. 



Population 
in 1015. 



En-ing, 

C'range, 
ffanrick, 
KoyaJstoD, . 
Athol, . 
Templeton, . 
Gardner, 
^uchendon. 



7,926 

1,168 

3SS 

5.379 

477 

863 

9,7S8 

4.081 

16.376 

5,903 



The principal industries are engaged in the manufacture of 
furniture and machine tools, but in addition to these there are 
three paper mills, a woolen mill and several small miscellaneous 
mills. Of the cities and towns within the watershed, Montague, 
Gardner, Winchendon, Athol and Orange have public water 
supplies. Winchendon and Orange are supplied from wells, 
whereas Gardner and Athol have surface water supplies with 
small drainage areas (rf 3.54 and 1.68 square miles, respectively. 
Montague is supplied from Lake Pleasant, which is outside of 
the Millers River drainage basin. The water-supply systems 
are small and unimportant as compared with the total drainage 
area. The population of the towns in this watershed is so small 
that the supply of water required for municipal purposes and 
manufacturing industries is not a serious problem. 
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The slope of the river and its tributaries is so flat that dam- 
aging floods are unknown, and the rise of the river in even the 
most severe freshets is only moderate. At South Royalston, 
where the drainage area is 187 square miles, the river rarely 
rises more than 3 feet on F. N. Farrar's dam, which is 212 feet 
long. 

The mean annual precipitation in the basin is about 40 
inches. 

Developed Water Power. 

Table XIV. (A), on pages 92 to 95, shows the water power 
developed on the Millers River. The total head developed on 
the main river between Millers Falls and Winchendon is 333 
feet, but one privilege of 15 feet is not in use at the present 
time. On the remaining 318 feet of fall there is an installed 
water wheel capacity of 7,450 horsepower, in addition to which 
there is about 2,000 horsepower on the tributaries of the main 
river. Of this 7,450 horsepower, 4,526 horsepower is used on 
twenty-fomvhour power, and 2,924 horsepower on ten-hour 
power. Three privileges develop electric power for sale, — the 
lowest is at Farley, where 15 feet of head is utilized by a plant 
owned by the Franklin County Power Company, but operated 
by and in connection with the Athol Gas and Electric Com- 
pany's system; the Athol Gas and Electric Company also have 
a privilege at Wendell depot, where 21 feet of head is obtained; 
and the third privilege is that of the Winchendon Electric Light 
and Power Company below Winchendon, where 23 feet of head 
is utilized. 

The entire watershed is well supplied with electric transmis- 
sion lines. At the lower end the Franklin Electric Light Com- 
pany, which sells power in Millers Falls, is connected with and 
is a part of the Turners Falls Power System. The lines of the 
Athol Gas and Electric Company run from Farley, a short dis- 
tance above Millers Falls, and from Wendell through Orange to 
Athol and from there to Gardner, where they are connected 
with a line of the Connecticut River Transmission Company. 
The main transmission line, from the Vernon plant on the 
Connecticut River to Fitchbiu-g, passes near Winchendon, where 
it is connected with the system of the Winchendon Electric 
Light and Power Company. The Northern Massachusetts 
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Street Railway Company^ which operates in OraBge, Athol, 
TempletoDy Winchendon, Gardner, Westminster and Fitchburg, 
buys power from the Athol Gas and Electric Company, and the 
Templeton, Ashbumham and Princeton municipal plants obtain 
their power largely from the Gardner Electric Light Company, 
which is affiliated with the Connecticut River Transmission 
Company. 

Undeveloped Power. 

The imdeveloped power on the main river is located in three 
stretches. The lowest extends from the mill pond of the Millers 
Falls Paper Company at Millers Falls to the tail-race of the 
Washburn & Heywood Chair Company at Erving, between 
which there is a gross head of 159 feet of which but 15 feet are 
m use, this being at Farley at the Athol Gas and Electric Com- 
pany's privilege mentioned above. Plans have been made for 
the development of this power by means of a long canal. It 
was estimated that a net head of about 154 feet could be ob- 
tained warranting an installation of generators totaling 10,000 
E.W. Applying the ratio ordinarily desired between the size 
of generators and water wheels this would mean water wheels 
of from 15,000 to 16,000 horsepower capacity. The watershed 
i3 about 374 square miles. If this undeveloped power is put on 
the basis of the mean annual flow of the river, as was done in 
the case of the Westfield River, this privilege would call for an 
installation of 8,750 horsepower. This is assuming that the 
mean annual flow of the Millers River is 1.67 second-feet per 
square mile, but no long-tenn records of the flow of Millers 
fiiver exist, and this assumption of 1.67 second-feet is simply a 
preliminary estimate based largely on the flow of the South 
Branch of the Nashua River above Clinton. 

The next stretch of undeveloped power is between Athol and 
South Royalston, where there is an imdeveloped head of 230 
feet which has also been surveyed by interested parties who 
iiiade plans to develop it by means of two dams and canals. 
The drainage area at the upper dam site is 187 square miles, 
ft was estimated that 9,600 K.W. could be installed at the two 
plants with a total net head of about 217 feet, but an installa- 
tion developing the mean flow at the same head would produce 
only 6,160 horsepower. 
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The third privilege is owned by Mr. Wiiiiam M. Whitney, 
and is located* below Winchendon at Hydeville. Plans were 
made for the development of this power by a canal running 
from what was formerly the Winchendon Spool and Bobbin 
Company's privilege at Waterville across a bend in the river. 
From the canal penstocks were planned to extend to a power 
bouse located on the river. A gross head of about 49 feet was 
to be obtained, for which an installation of generators of 600 
K.W. was contemplated. This 49 feet included the privilege 
formerly belonging to the Winchendon Spool and Bobbin Com- 
pany with a head of 10 feet. The drainage area is 55 square 
miles. One of the reservoir sites surveyed during the summer 
of 1916 is located just below this privilege, and would include 
it. If the dam were constructed below in order to create the 
reservoir proposed, the head obtainable would be about 5 feet 
less, but the drainage area would be increased to 85 square 
miles. 

In addition to the power developed by these three privileges 
on the main river, a certain amount of power could also be ob- 
tained at some of the contemplated storage reservoirs. The 
largest power could be developed in connection with the pro- 
posed Tully Reservoir, where a head ranging from 140 feet with 
a full reservoir to 80 feet when it is drawn down can be had by 
a penstock about 1} miles long extending down to FryviUe. 
The following table summarizes these four undeveloped privi- 
leges, the power estimates being on the basis of the assumed 
mean flow of the river of 1.67 second-feet per square mile. 

Undeveloped Power on MiUera River. 



Location. 



Drainage 
Area (AcreB). 



AveragB 
Net Head 
aaaumed. 



Horaepower 
based on 

1.67 Second- 
£eet per 

Square Mile. 



Millera Falls to Erving. 
Athol to South Royalston, 
Hydeville, 

Proposed Tully Reservoir, 
Total, . 



374 

187 
85 
50 



154 

217 

40 

110 



8.750 

6,160 

516 

835 



16.261 
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Storage now in Use. 

There is a certain amount of storage at present in use on the 
Millers River. In every case this is owned and controlled by 
the mill that is located either directly at the dam or a short 
distance below it, and the cost is borne by this mill which oper- 
ates the storage as it sees fit and receives the greatest benefit 
therefrom. 

Table XV., on pages 96 to 98, gives the principal lakes 
and ponds of the Millers River Basin, with information regard- 
ing this existing storage. All told, 57 square miles of drainage 
area are in part controlled by this storage at present in use. 
The most important of these reservoirs are Monomonac Lake, 
^th a storage of 250,000,000 cubic feet, and a drainage area of 
18.9 square miles, controlled by the Nelson D. White & Sons 
cotton mills at its outlet; Upper and Lower Naukeag Reser- 
voirs in Ashbumham, with a storage capacity of 50,000,000 and 
70,000,000 cubic feet, respectively, controlled by William M. 
Whitney and held for the benefit of mills in Winchendon; 
Eagleville Reservoir, in the town of Athol, with about 34,000,- 
OOO cubic feet of storage and 20 square miles of drainage area, 
controlled by the Rodney Hunt Machine Company, who has a 
small hydro-electric development at its foot from which electric- 
ity is transmitted to its mill in Orange. 

The tendency on Millers River, as well as in other parts of 
the State and country, has been towards the abandonment of 
the small mills on the smaller branches of the river. Most of 
these had mill ponds, some were natural ponds of considerable 
size, and all told they may have had considerable efiPect in regu- 
lating the flow of the river. A great many of these mill ponds 
on the Millers River have been abandoned, and as time has 
passed the dams have gone out and the streams now flow 
^ough the middle of the ponds which have filled with a 
Sit)wth of grass and small brush. 

In 1911 a number of the mill owners on the Millers River, 
including Baxter D. Whitney & Son in Winchendon, L. S. 
Starrett & Co. in Athol, and others, became interested in the 
storage question, and had investigations made by Fowler & 
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Toquet of Springfield and also by Mr. Safford of Lowell. The 
matter was later taken up by an organization known as the 
Millers River Improvement Company of which Mr. Fred T. 
Ley of Springfield was a leading factor. During the summer of 
1912 extensive surveys were made of five reservoir sites on trib- 
utaries, in addition to the Birch Hill site on the main river 
above South Royalston. Copies of these surveys, together with 
estimates of their cost, have been furnished us by Mr. Fowler 
of Fowler & Toquet, and are described on pages 79 to 82. 

After these surveys and plans had been made, a bill was in- 
troduced into the Legislature of 1913 asking for a charter for 
the Improvement Company. The bill as introduced provided 
for the assessment of the cost of a system of reservoirs upon the 
users of water power benefiting from the stored water, with the 
general supervision of the assessments by a State commission. 
The bill was opposed by a large number of the owners of water 
power throughout the State, it being held that conditions were 
too uncertain, and that any such policy if undertaken by the 
State for the Millers River might have unforeseen and undesir- 
able results upon other streams. For these reasons the bill was 
rejected by the General Court. 

The previous work done on the Millers River has been re- 
viewed by the engineers of the Commission, and additional sur- 
veys made. There are eight reservoir possibilities which appear 
worthy of consideration in addition to Lake Monomonac, which 
already has a storage capacity of 250,000,000 cubic feet. The 
following table gives the names, areas and estimated storage 
capacity of these proposed reservoirs, and the accompanying 
plate, "Millers River Watershed," shows the location of these 
reservoir sites: — 
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Table of Proposed Reserwin. 



Rbbkbi 


Groas 

Drainage 
rotas. Area 

(Square 
Milee). 


Approx- 
imate 
Eleva- 
tion of 

Spillway 

above 

Mean Ser 

I.^vel 

(Feet). 


Heicht 

Spillway 

above 

Present 

Water 

Surface 

(Feet). 


Area 
of Res- 
ervoir 
(Acres). 


Proposed 

Ad- 
ditional 
Storage 
Capacity 
(Million 
Cubic 
Feet). 


Exiating 

Storage 

Capacity 

l!VIiUion 

Cubic 

Feet). 


Mob Brook. 


ll.« 


668 


40 


705 


586 


- 


*est Tiilly, 


15.4 


605 


55 


480 


545 


- 


Tdly. . . . 


WO 


710 


74 


1,670 


2.428 


- 


Prwt Brook, 


186 


890 


57 


910 


1.020 


- 


Sp Pond, . 


19.8 


850 


28 


796 


' 492 


- 


HydevUle, . 


84.0 


873 


44 


802 


346 


- 


Gtrdoflr. . 


19.0 


055 


39 


910 


800 


- 


Uke Monomonac 


18. » 


- 


- 


644 


- 


250 


Naukeag and Wh 


itmore Brook, 18.6 


- 


61 


918 


246 


6S 


Tppo- Naukeag, 


2.0 


- 


- 


- 


- 


50 


TotaU, . 


 • • ^ 


- 


- 


7.835 


6,413 


398 



1 Above preaent water aurfaoe of Lower Naukeag Reaervoir. 



The first five reservoirs of this table were surveyed by the 
Millers River Improvement Company. The Hydeville and 
Gardner projects have been investigated by the engineers of 
this Commission, while a report on the Naukeag and Whitmore 
Brook Reservoir was made in 1905 for Baxter D. Whitney & 
Son. Below is given the description of these various sites. 

PrieH Brook, — The proposed Priest Brook Reservoir is in 
the towns of Royalston and Winchendon. The dam site is 
located a short distance south of the highway running 
from Winchendon to Royalston, and the reservoir site ex- 
tends north some 3 miles, with the upper end in New 
Hampshire. A dam nearly 2,000 feet long was proposed, 
having a height of 62 feet above the water level of the brook, 
^th a spillway 5 feet lower. The reservoir woidd flow 910 
acres and have a capacity of 1,020,000,000 cubic feet. The 
drainage area above the dam site is 18.5 square miles. The 
area that would be flooded is sparsely covered with timber, with 
considerable stretches of swamp grass along the stream. The 
^il is sandy, and there is no cultivated land within the basin to 



80 CONSERVING THE FLOW OF WATER. [Mar. 

be flooded^ although one or two farmhouses would be affected. 
In the estimates made by the Millers River Improvement Com- 
pany the land was valued at $40 per acre including damage to 
buildings^ which probably was a fair assumption, as they had 
obtained options for a considerable amount of the areas which 
they proposed to flood, and $40 per acre is much more than the 
land would be worth for any other purpose. No ledge appears 
at the dam site, the surface soil being sandy as in the rest of the 
basin, but rock may be located at a considerable distance below 
the surface, which may increase the cost considerably above 
that estimated. 

Sip Pond, — The second site, called the Sip Pond Reservoir, 
is in Winchendon, Mass., and Fitzwilliam and Rindge, N. H. 
The dam site is located at Harrisville in Winchendon, while 
most of the land flowed would be in New Hampshire, and 
would include Sip Fond and also a long narrow pond a mile and 
a half east of Sip Pond. This would flood the Cheshire Branch 
of the Boston & Maine Railroad for a distance of nearly 2 miles, 
together with the State line station on this road. It was esti- 
mated that the cost of raising the railroad would be $93,000, or 
nearly half the total cost of the reservoir. 

A dam 860 feet long, but of only 33 feet maximum height, to- 
gether with a dike 780 feet long, would be required which would 
flow 796 acres and give a storage of 492,000,000 cubic feet. 
The drainage area is nearly 20 square miles. The greater part 
of the reservoir site is swamp land, although there is some poor 
farming land,' and several houses would be affected. 

At the foot of the long narrow pond mentioned above there 
are two small water-power privileges belonging to the Jonas 
Damon Estate, which are used in connection with two sawmills. 
The heads developed are between 11 and 12 feet at each mill. 
At the lower mill a 48-inch Rodney Hunt wheel rated at 60 
horsepower is installed, while there are four wheels aggregating 
90 horsepower at the upper mill. The Millers River Improve- 
ment Company had options on this property. They estimated 
the cost of land at $60 per acre, which amounted to nearly 
$50,000 for the entire basin. Nearly 3 miles of highway changes 
would be required. As in the case of Priest Brook, no ledge 
was visible at this site, but the size of the dam is too small to 
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make it in any way a serious problem. The worst feature of 
tliis reservoir is the raising of the railroad and changing of the 
State line station, and furthermore, the fact that the basin 
would be so largely in New Hampshire might complicate the 
situation. 

Mo98 Brook. — The Moss Brook dam she is located in the 
town of Warwick, a 'mile and a half north of Wendell depot. 
This is an excellent dam site with ledge showing on both sides 
of the valley and along the stream, and a dam 45 feet high and 
480 feet long could be built flowing 705 acres and giving a stoiv 
age of 536,000,000 cubic feet which would control a drainage 
area of 11.6 square miles. The basin flowed is swamp land 
with a small amount of poor farming land. But few houses 
would be affected, and the roads which would have to be 
changed are unimportant dirt roads which could be relocated 
to good advantage. 

The property costs are estimated at $41,525, of which it was 
%red $10,000 could be saved in salvage. Land valued at 
^,525 in the estimate had either been purchased or was under 
<9tion, but it is understood that the land has since been sold 
ud the options allowed to lapse. 

TuUy River. — The Tully River Reservoir was the largest and 
most important proposed by the Improvement Company. It 
Was planned to construct an earth dam 81 feet high and 2,840 
feet long, flooding an area of 1,670 acres, or over 2i square 
miles, with nearly 2,500,000,000 cubic feet of storage, which 
was about one*half of the total storage of the five proposed 
reservoirs. 

The reservoir site is almost entirely timber land that has 
been largely cut over, although it includes a small amount of 
poor farming land and is crossed by the steel tower transmission 
"^ of the Connecticut River Transmission Company; but 
^ide frcMn this and the roads which would have to be relocated 
the damage done is relatively small. The drainage area is_50 
square miles, so that a reservoir of this capacity could exercise 
^ considerable influence on the flow of the river below. 

There are two small water-power privileges at Fryville, a 
^^tt distance below the proposed dam, where heads of 22 and 
^1 feet were formerly in use. A pipe line about 1 J miles long 
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from the proposed dam to the lower privilege would aiford a 
head of 144 feet with a full reservoir, or an average head of 110 
feet^ on which 835 horsepower could be installed assuming an 
installation up to the mean flow of the river. 

West TvUy Brook, — This site is located on the west branch 
ci Tully River northwest of TuUy Mountain, and is the least 
deerirable of the five sites surveyed by the Millers River Im^ 
provement Company. The drainage area is 15.4 square miles. 
The survey showed that a 60-foot dam would flow 480L acres 
and give a storage of 545,000,000 cubic feet. In the case of 
this reservoir the greater part of the cost was in tha construe" 
tion of the dam, which had a total length of 1,700 feet. The 
reservoir site is largely timber land, although there is some 
fairly good meadow land in the middle of it, and the value was 
estimated at 160 per acre. 

Of the five reservoir sites described above, that on Tully 
River is by far the best, while Moss Brook and Priest Brook 
follow in the order named. Sip Pond would be good were it not 
for flooding the raiboad and the sawmills. It is possible that a 
good part of the benefit expected from the Sip Pond Reservoir 
can be obtained by the proposed Hydeville Reservoir, which is 
described on page 84. 

Ncmkeag and WkUmare Brook Baein, — This reservoir site is 
located on the branch of the Millers River, which flows from 
Naukeag down to the Whitney Pond at Winchendon. In 1905 
this project was investigated for Baxter D. Whitney & Son by 
Charles T. Main. A copy of hb report and blueprints of the 
surveys were furnished us. 

At the present time Upper and Lower Naukeag reservoirs 
ate used for storage with 50,000,000 and 70,000,000 cubic feet 
of capacity, respectively. Lom^cr Naukeag has an area of 280 
acres, which is contrcdled to a depth ot ^ or 7 feet. The outlet 
of Lower Naukeag is joined by Whitmore Brook a short dis^ 
tance below the reservoir, and the plan provided for two dams 
just above this point, one on Wbitmore Brook and the other on 
the outlet of Lower Naukeag. The water siurface of the pro- 
posed reservoir was to be 6 feet above the present water level 
of Lower Naukeag, and the two ponds thus foimed would 
be joined through a depression in the watershed divide be- 
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tween them. The entire area of the reservoir would be 
about 900 acres, and the storage obtainable was estimated 
at 390,000,000 cubic feet or 270,000,000 cubic feet more 
than the present available storage. The estimated cost, 
which does not include the value of the land flowed, was 
160,700, or $226 per million cubic feet. The land is largely 
owned by Mr. Whitney, but some highway relocation and rai»* 
ing would be required, and there is one summer camp on Lower 
Nankeag which would have to be moved. 

Lake Monomonae* — Lake Monomonac is on the other branch 
cf the Millers River above the Whitney Pond in Windiendon, 
lod has a drainage area of 18.9 square miles. At the present 
time a storage of 260,000^000 cubic feet is obtained by meatis of 
a 13-foot dam located at the outlet of the lake, which is con* 
trolled by Nelson D. White k Sons who have two mills a short 
distance behni' the dam at each of which there is a head of 21 
(eet. If this dam had been raised 10 feet it would have flowed 
a very much larger area and given a total storage of 827,000,000 
cibic feet. The present storage, however, is sufficient to make 
an almost complete use of the run-Kiff , as it appears that for the 
list five years all the water has been used with the exception 
of the spring of 1916, when the lake was drawn down to make 
foom for the large aecumulation of snow on the groimd at that 
time. As h ahnoi^ always the case with water powers located 
on smatt drainage areas, the water-wheel installation is very 
li^ compared with the size of the watetshed^ and a relatively 
flnall amount of storage controls the fkxfd flows siifficiently to 
make the entire flow available. 

The water from Lake Monolnonac is drawn on steadily 
through the sprifig aind sUtnlner until the lake has been drawn 
down nearly if not quite all of the 13 feet available. To raise 
tbe lake 10 feet woakl not require very ettensive dams, but 
^re are a ntimber of summer cottages on the shores of the 
lake, and tWo roads that would have to be raised^ one of w'hich 
^ a State highway, so that it is possible that the benefits ob^ 
tained would not be commensurate wHh the cost. The upper 
half of the lake is in the State of New Hampshire. 
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HydeviUe Reservoir, 

The proposed HydeviUe Reservoir is located on the M 
River about 2i miles below Whitney Pond, in Winchea 
The dam site is about .6 of a mile below the HydeviUe B4 
It is proposed to build an earth dam 55 feet high with spil 
at elevation 873, which will raise the present water leveb 
feet. This woidd create a reservoir of 802 acres, floodii 
part of the old bobbin mUl pnvUege on the MiUers Riv« 
WaterviUe, and up nearly to HarrisviUe on the Sip Pond Bni 
of the river, entirely covering the pond and settlement at 1 
ardviUe. The principal part of the main dam would be at 
500 feet lobg. In addition, it would be necessary to construi 
concrete spillway, 250 feet long and of about 17 feet maxim 
height, some 2,500 feet northwest of the main dam, whec 
depression occurs from which there is a natural channel lead 
back to the river, which it enters a quarter of a mile or so 
low the site of the main dam. A general plan of this devel 
ment is shown on the accompanying plate. In connection n 
the dam a smaU hydro-electric power station is planned with i 
units of 600 horsepower each on a 40-foot head, with generat 
of 400 K. W. capacity, each directly connected. 

In operation the plan would be to use this reservoir ai 
regulating basin on the river, using it both for storage and | 
power. Storage amounting to 346,000,000 cubic feet would 
avaUable in the top 13 feet of the reservoir, whUe the head I 
power development would vary from 44 feet at f uU pond to v 
feet at low water. 

Plans were made for the development of the upper part 
this privUege for power by Mr. WiUiam M. Whitney of Wi 
chendon about 1910. It was proposed at that time to tal 
in only the main MiUers River from Winchendon without tl 
Sip Pond Branch, by the construction of a low dam at the d 
bobbin miU privilege, diverting the water in a canal from whifl 
penstocks were to carry it to a power station on the river U 
cated either near the HydeviUe Bridge or, according to an a) 
temative plan, some distance below this bridge. A head of 4l 
feet can be obtained in this way, or 5 feet higher than that bj 
the plan here proposed. The drainage area would be only 51 
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square miles instead of 84, and the pondage would be limited 
to 3,000,000 cubic feet. 

If tlie proposed system of reservoirs in the Millers River 
should be constructed, this storage of 346,000,000 cybic feet at 
the Hydeville Reservoir would prove to be of the greatest ad- 
vantage in giving proper regulation of flow. 

Oardner Reservoir. 

The proposed Gardner Reservoir. is located on the Otter 
River Branch of the Millers River, in the towns of Gardner, 
Templeton and Hubbardston. The dam site is located near 
Kendall Pond, about one-half mile south of West Broadway, 
which is the road connecting Gardner and East Templeton. 
The drainage area at this point is 19 square miles. 

This site was also surveyed by the engineers of the Commis- 
sion during the fall of 1916. It is proposed to build an earth 
dam 36 feet high, raising the present water level 39 feet, flowing 
910 acres at the spillway level and storing 794,000,000 cubic 
feet in the top 30 feet. The land which would be flowed by the 
reservoir is largely swamp land, a considerable part of which is 
covered with pine and hemlock. There are five houses which 
would be affected, two of which are only small one-room dwell- 
ings. The other three are two-story houses near the flow line, 
located near a pail factory using a small amount of water power, 
which would also be destroyed by the reservoir. 

The highway extending from Partridgeville to South Gardner 
crosses the central part of the proposed basin. This is a side 
road and not very important. It is planned to replace it by a 
toad running from the Partridgeville end, crossing the proposed 
dam and joining West Broadway. 

An earth dam with clay puddle core is proposed, the top to 
be at elevation 962. The elevation of the swamp where it is 
crossed by the dam is about 916, which makes the maximum 
height of the earth embankment 46 feet above the present 
ground surface. The total length of the dam would be about 
2,500 feet, of which about 800 feet would be of nearly maxi- 
mum height. 
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Cost of Proposed Reservoirs. 

It is impossible to give wholly satisfactory estimates of cost 
of these proposed reservoirs at the present time^ with the pres- 
ent inflated and rapidly shifting prices. No estimate could be 
made which would hold good a month later, However, it can 
be Safely assumed that no project such as is here proposed 
would be undertaken until conditions had become more settled; 
therefore in making up the estiroates unit prices have been 
assumed tb^t roughly correspond to those existing previous to 
1914. There is also a great deal of uncerti^inty in regard to the 
foundation conditions at the reservoir sites, and in every case 
it has been necessary to make assumptions based upon siu*- 
face appearances. Considering these facts, the estimates of 
cost are at best only approximate, but it has been thought de- 
sirable to give definite &gv^e&, both for the cost and benefit^ of 
the system^ in order to show the si;^ of the projects, and also 
the degree of iinprovemen^ in the flow of the river to be ejcp 
pected. 

Estimates for the reservoirs surYeye4 by the Millers River 
Improvement C(anpany wwe made by their engineers and »ub» 
mittod to the legislative committee at the tima the hearings 
were held in 1913. The values of land assumed in tbese esti-^ 
mates were baaed largely upon actual pyrebase or optiona aetu^ 
ally held by the Improvement Company at that time. These 
estimates have been carefully reviewed, andi ej^cepting where 
it has seemed desirable to make minor chaiige^^ 25 per oentt bss 
beep added to the cost to allow for the uneertaipty of foundo* 
tion conditions. The following table shows the estimated cost 
of each of the proposed reservoirs: — 
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Estimated Cost of MiUers River Reservoirs. 



Resbrvoib. 



Groos 
DrAinafe 

Area 
(Square 

Miles). 



Araa 
of Bea- 
ervoir 

(Aerea). 



Stora^ 

Capaoity 

Million 



( 



Cubie 

Feet). 



Coat. 



Coat 

per 

Million 

Cubie 

1* eeC. 



Moes Brooke 

Tufly, . . 

Wert Tully, 

Priest Brook. 

^p Pondf . 

Hydcville, . 

Gardiier, 

Lover Kaukeas <uid Whitmore Brook, 

Total. . 
Averife eoat of 



11.6 
50.0 
154 

18.5 
19.8 
U.G> 
19 
18.0 



198.5 



705 
1,570 
480 
910 
796 
802 
910 
918 



7.191 



536 

2.428 

545 

1.020 
492 
316 
800 
246> 



6.413 



1136.052 
370,656 
274.674 
374,312 
277.690 
330,000*1 
425.000 
88.000 



62,276.384 






1254 
163 
504 
366 
564 
954 s 
535 
328 



1354 



1 Includea Sip Pond and Lower Naukeag and Whitmora Brook. 

* Includes ooet of 800 K. W. power development. 

• In addition to 66,000,000 cubic feet at prasant. 



The total cost of the eight reservoirs axoounts to nearly 
t2,300,OOO, or S354 per million cubic feet The cost of the in- 
dividual reservoirs varies from $153 per million cubic feet for 
the Tally Reservoir to 1564 per million cubic feet for the one 
at Sip Pondt The proposed Hydeville Reservoir shows a cost 
of }964 per million cubic feet, but this includes the cost of the 
SOO K.W- power development. Considering the value of this 
power, and the extreme importance of having pondage at this 
point m the river, it appears that this reservoir should form a 
part of the complete systrai. 

It has been assumed that the annual cost of this system of 
reservoirs, including interest, maintenance and operation, would 
unount to 10 per cent, of the initial cost, or about $230,000 a 
year. 

Benefits resviting from Reservoirs, 

It is extremely difficult to make satisfactory estimates of the 
benefit resulting from this proposed system of reservoirs with- 
out more complete information than is available. However, as 
^ the case of the cost of the reservoirs, definite figures, even 

though approximate, are considered preferable to no figures at 

all.v 
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a 

A system of reservoirs can be operated according to one of 
two methods. The first method is to have the storage so ma- 
nipulated as to produce a maximum amount of primary power, 
that is to say, power available at all times. If operated in this 
manner the reservoirs must be kept filled a large part of the 
time in order to have the water available for use during excep- 
tionaUy dry periods. 

The second method is to make a complete use of the water 
power. Under this method all the water which collects during 
the winter and spring months will be let down during the sum- 
mer, in wet summers producing an abnormally high flow, while 
in case a dry period occurs during the late fall and early winter, 
the storage has been completely used and only the natural flow 
of the river remains. 

A compromise between these two methods has been used. 
In general, a flow of about 1.25 second-feet per square mile has 
been maintained at four chosen locations on the river, this flow 
being maintained until certain depletion has occurred in the 
reservoirs, when the rate has been lowered to an amoimt which 
can be maintained constantly. 

Since run-off records for the Millers River have been avail- 
able since 1915 only, it has been necessary, in order to obtain 
figures covering a longer period, to use the rim-off of the South 
Branch of the Nashua River at Clinton. A careful comparison 
of the rates of rim-o^ of the Nashua with the Millers River 
during the three years that their records overlapped shows a 
very close agreement in rates of run-off. The hydrographs 
attached show the results of operating the reservoirs under the 
assumptions which in each case are stated on the hydrographs. 
The time flow curves for the Millers River at Erving and South 
Royalston show the same results in another way. 
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Deerfield River. 

The Deerfield is the second largest tributary of the Connecti- 
cut River in the State of Massachusetts. Its drainage area of 
665 square miles is exceeded only by that of the Chicopee River. 

The Deerfield River rises in Stratton and Somerset in central 
Vermont, and flows in a generally southerly direction into 
Massachusetts to the easterly end of the Hoosac Tunnel, where 
it makes a sharp turn to the east and flows in a generally 
easterly direction to the Connecticut River, which it enters just 
below Greenfield. The total length of the river is about 72 
miles, of which 42 miles are in Massachusetts. In Greenfield it 
is joined by the Green River (with a watershed of 89 square 
miles) from the north, and at Shelburne Falls by the North 
River (with a watershed of 92.5 square miles); but with the 
exception of these two tributaries the watershed is long and 
narrow, and somewhat fan-shaped at the upper end. It also 
has a very steep slope, and as a result of the considerable fall 
and the large drainage area at the upper end of the river it is 
an exceedingly important water-power stream, comparing with 
the Westfield in its rapid rise and fall. The basin is steep and 
rocky with but few lakes and a small amount of storage. Much 
of it is wooded and but little land is under cultivation. 

According to the map showing the rainfall of New England^ 
the mean annual precipitation varies from about 46 inches in 
the southern part to about 40 inches at the headwaters, with 
an average of about 43 inches, but the mean run-off is so high 
(estimated at 2.35 second-feet per square mile) that it would 
seem that the precipitation in the upper part of the basin must 
be considerably above 40 inches. 

The main valley is steep and narrow, being almost entirely 
without open meadows except near the mouth. On this ac- 
count, and also because of the great unsteadiness in the flow, 
the water power of the Deerfield River was but little developed 
until the recent stage of hydro-electric development was 
reached. 

The principal cities and towns on the basin are shown in the 
following table: — 

1 Journal of New Ensland Wator Works Aaaodation, Vol. XXIX., No. 8. 
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Namx. 



Buoldand, , 

Charlcmont, 

Colrain. 

Conway, 

Deerfield, 

Florida, 



Pop- 
ulation in 
1915. 



1,5«9 
977 
1,829 
1,220 
2,739 
427 



Naiib. 



Greenfield, 
Hawley, 
Heath, . 
Monroe, 
Rowe, . 
Shelbume, 



Pop- 
ulation in 
1915. 



12.618 

427 
383 



424 

1.484 



Greenfield, noted for its tap and die works and machine shop 
products, is located at the mouth of the river. Its growth has 
been entirely independent of water power, only a very smaD 
amount having been developed from the Green River. There is 
a certain amount of manufacturing in Shelbume Falls, which 
was originally attracted by the water power developed there at 
an early date, and there are also a few small mills on the North 
Branch in Colrain, and on the South Branch in Conway; but 
outside of these places the basin in Massachusetts is entirely 
without manufacturing industries, and further north in Vermont 
the industries are limited to lumbering and lumber products. 

Greenfield, Shelbume Falls and Colrain have small surface 
water supplies which are relatively unimportant as compared 
with the basin as a whole. 



DeteUyped Water Power. 

The Deerfield River contains a number of large and impo^ 
tant hydro-electric developments, with a total installed capacity 
of water wheels of 56,912 horsepower, as shown by Table No. 
XVI. on pages 104 and 105. The first hydro-electric plant was 
built in 1905 by the Greenfield Electric Light and Power Com- 
pany at Gardner Falls, a short distance below Shelbume Falls. 
This was followed in 1912 by four developments in Massachusetts 
and one in Vermont by the New England Power Company, 
which sells power to and is essentially a part of the Connecticut 
River Transmission Company. The methods of development 
in these hydro-electric plants vary. At Station No. 2, below 
Shelbume Falls, a concrete dam 90 feet high in maximum sec- 
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tion adjoins the power station^ and creates the entire head of 
63 feet. At Station No. 3, in the village of Shelbume Falls, 
the head is developed by means of a concrete dam on ledge, 
with a canal, and a reinforced concrete conduit that passes 
underneath the buildings of the Samson & Goodnow Manufac- 
turing Company who formerly utilized this privilege. At Sta- 
tion No. 4, just above Shelbume Falls, a concrete dam of 44 
feet maximum height diverts the water through a horseshoe- 
shaped tunnel 1,600 feet long, which was driven across a bend 
in the river, and ends at a forebay from which steel penstocks 
carry the water to the power station under a maximum gross 
head of 70 feet. 

The largest power development is that at Station No. 5, 
above the Hoosac Tunnel. The dam which is located at Mon- 
roe Bridge diverts the water through a tunnel 1,100 feet long, 
and from thence it is carried in a concrete conduit and open 
canal a total distance of 3 miles down the river to a reinforced 
concrete surge tank from which three steel pipes 560 feet long 
e3ctend to the power station. A normal head of 233 feet is de- 
veloped ahd three water-wheel units are installed with a total 
of 22,500 horsepower, which is nearly as large as the aggregate 
of all the water wheels installed on the Merrimack River at 
Lawrence. 

Undeveloped Water Power. 

Ascending the river from the mouth, at which point it is at 
an elevation of about 105 feet above mean sea level during nor- 
mal stages of the Connecticut River, there is a total rise of 124 
feet in a distance of 13 miles, now unused, before the tail-water 
of Station No. 2 is reached. The greater part of this fall occurs 
in the first 7 miles below Station No. 2, and a considerable part 
of this could undoubtedly be developed. From the tail-water 
of Station No. 2 to the top of the flashboards at Station No. 4 
there is a total rise of 243 feet. This is all taken up by the 
three power stations of the New England Power Company and 
that of the Greenfield Electric Light and Power Company, 
which follow each other in succession with little or no unde- 
veloped fall in between. Of this total of 243 feet gross head an 
average net working head of about 223 feet is obtained. The 
pond above Station No. 4 extends up-stream about a mile, or 
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I 

nearly to East Charlemont, and from this point to the tail-r^ 
of Power Station No. 5 there are no developments. The tcj 
distance along the river between these two points is about: 
miles, and the rise amounts to 314 feet. Just how much of i 
could be economically developed has not yet been determid 
but it is doubtless all owned by the New England Power C( 
pany. It would appear that the undeveloped stretch betw 
Power Station No, 5 and the Hoosac Tunnel could easily 
developed, and also that between Hoosac Tunnel and the moj 
of Cold River, about a mile below Zoar, although the Pitchb| 
Division of the Boston & Maine Railroad parallels the strd 
in this latter stretch and might be affected in places. Fu 
Cold River down to the pond of Station No. 4 the opportii 
ties for development appear less favorable, although a pari^ 
this fall might be developed in the vicinity of Char]em< 
The total of these two undeveloped stretches in Massachus( 
amounts to 438 feet. On the assumed basis of installati 
developing the mean flow of the river, which is estimated 
2.35 second-feet per square mile for the Deerfield River, 
undeveloped power on this stream amounts to 30,400 ho 
power. 

The pond above Power Station No. 5 extends nearly to 
New Hampshire-Vermont line. Two and a half miles above 1 
State line is the New England Power Company's Station Noj 
at Readsboro, Vt., where a head of 76 feet is obtained. J 
tween the tail-race of No. 7 and the pond of No. 5 there is 
undeveloped fall of 70 feet, the greater part of which is in 
State of Vermont. Again, between Readsboro and Wilming 
there is a long undeveloped stretch of the river. At Wilming 
the Mountain Mills Lumber Corporation have developed a h< 
of 26 feet, which is the only power development of size on 
Deerfield River in Vermont, excepting that at Readsb 
previously mentioned. 

In 1913 Mr. E. H. Harriman, president of the New Engl 
Power Company, stated before the Water Conservation C 
mission that the Deerfield River had a total fall of from 1, 
to 1,400 feet, of which the New England Power Compa: 
owned a total of about 1,100 feet. Nearly one-half of this is 
present in use. 
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Storage. 

The natural storage on the Deerfield River is exceedingly 
small^ as there are but two or three small and unimportant 
ponds in Massachusetts and but few ponds in Vermont. In 
1912 the New England Power Company created a large reser- 
voir at Somerset, Vt., with a storage of 2,675,000,000 cubic 
feet, by the construction of an earth dam 2,100 feet long and of 
110 feet maximum height. This reservoir cost about $800,000 
and completely controls the run-off of the 30.2 square miles 
above. The company states that during low water this storage 
will maintain the flow of the Deerfield River at Station No. 5 
at 400 second-feet in an average year. 

If additional storage is required it must also be obtained in 
Vennont, and it is understood that the New England Power 
Company has made plans and surveys for another large 
reservoir. 
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Chicopee River. 

The Chicopee River drains a large section in the central part 
of Massachusetts comprising portions of Worcester, Franklin, 
Hampshire and Hampden counties. It is the largest tributary 
of the Connecticut River, and is also the largest river entirely 
within the State of Massachusetts. The main stream is formed 
at Three Rivers by the union near that point of the Quaboag, 
Ware and Swift rivers, and from thence runs westerly a distance 
of about 15 miles to the Connecticut River, which it enters 
midway between Springfield and Holyoke. The total drainage 
area is 721 square miles, of which 210 square miles are con- 
tributed by the Quaboag, 221 by the Ware and 216 by the 
Swift. 

The country drained is hilly, but a large proportion of the 
land has been favorably situated for agricultural purposes, and 
the valleys are sufficiently open to accommodate the large 
villages and important towns that now occupy them. 

The watershed of the Chicopee River has a mean annual 
rainfall of about 44 inches. The flow is well sustained, as the 
basin contains many lakes and ponds, together with flat and 
swampy regions which help to maintain the dry season flows. 
The amount of artificial storage at present under control is not 
large, but is sufficient, together with the natural storage, to 
prevent disastrous floods which are entirely unknown on this 
watershed. 

The following table shows the principal cities and tow^ns in 
the watershed, with the population in 1915: — 





Pop- 




Pop- 


Namb. 


ulation in 


Nana. 


ulation in 




1916. 




1916. 


Barre 


3,476 


North Brookfield, 


2,947 


Belohertown, 








2,M2 


Oakham, 






627 


Brimfield. . 
Brookfield, . 








934 


Palmer, 








9,468 








2,059 


Peiham, 








499 


Chicopee, 








30,138 


Petersham, . 








727 


Dana, . 








712 


PhUlipeton, . 








896 


Enfield, 








806 


Preeoott, 








399 


Greenwich, . 








426 


Rutland, 








1.896 


Hardwiok. . 








3,596 
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Hubbardaton, 
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Spencer, 
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Ludlow, 








6,251 








9.346 


Monaon, 








5,004 


Warren, 








4.368 


New Braintree, 








453 


West Brookfield, 








1.388 


New Salem, . 








636 


Wilbraham, . 








3.521 
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Water Power. 

The water power on the river was largely developed at an 
early date, and as a result by far the greater part of it is used 
directly in manufacturing industries. The details are show^n in 
Table No. XVII., on pages 115 to 119. The textile mills form 
the most important industry on the river, and use about 18,700 
horsepower of the total installed wheel capacity of about 36,500 
horsepower. The Ludlow Manufacturing Company has the 
largest installation amounting to 9,075 horsepower, which is 
used for manufacturing hemp and jute. The greater part of 
this power is developed at their hydro-electric station at Red 
Bridge, from which the energy is transmitted electrically to 
Ludlow. The only commercial hydro-electric developments are 
those of the United Electric Company of Springfield and the 
Central Massadbusetts Power Company at Palmer. The United 
Electric Company has two plants on the Chicopee River, one 
at Bircham Bend and the other at Indian Orchard, where a 
part of the power is used directly in the cotton mills controlled 
by the United Electric Company. These three hydro-electric 
plants have a total of 5,700 horsepower. In addition to these 
industries there are two paper mills, one wire mill and several 
small mills manufacturing miscellaneous products which make 
use of the water power of the Chicopee River and its tribu* 
taries. 

The watershed is well supplied with electric transmission 
lines, including those of the Connecticut River Transmission 
Company, extending from near Greenfield in nearly a straight 
line to Ware, at which point they are connected with the lines 
of the Central Massachusetts Electric Company, with which it 
is affiliated. From Ware the lines of the Connecticut River 
Transmission Company also run to Millbury south of Worces- 
ter, where they connect with their line that comes from Vernon 
through Gardner, Clinton and Worcester. The lines of the 
Central Massachusetts Electric Company extend to Warren, 
Brookfield, Spencer, Palmer, Wilbraham and East Long- 
Dieadow. The transmission lines of the Turners Falls Power 
&nd Electric Company supply power to the lower part of the 
watershed at Ludlow, Chicopee, Chicopee Falls and Springs 
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field, and are connected physically at the latter place with the 
power station of the United Electric Company. 

The greater part of the water power on the watershed is on 
the 15 miles of main river between Chicopee and Three Rivers, 
where the drainage area varies from 647 square miles to 721 
square miles, with a total fall of 258 feet, which has been so 
completely developed that the mill ponds succeed one another 
with but little unutilized fall between them. Two-thirds of the 
installed water-wheel capacity on the Chicopee watershed is 
located on this part of the river. 

The Quaboag, the southernmost of the three branches which 
unite at Three Rivers, is closely followed by the main line of 
the Boston & Albany Railroad. From Three Rivers to Palmer 
there is only a little more fall in the river than is required to 
take care of the flood flow. In Palmer there is a low head 
privilege, formerly occupied by the Quaboag Leather Company, 
which is not now in use, and just above is the hydro-electric 
development of the Central Massachusetts Power Company 
previously referred to. Above this occurs the only stretch of 
undeveloped power on the Quaboag River, which extends from 
the Central Massachusetts Power Company's pond, a distance 
of 6i dmIcs, to the lowest of the Thomdike Company's pri\> 
leges in West Warren, which includes an unutilized privilege of 
12 feet just below the Thomdike Company's lowest dam. The 
total undeveloped head amounts to about 161 feet, warranting 
an installation of 2,960 horsepower on the basis of 1.55 second- 
feet per square mile of mean flow. 

Between West Warren and Warren there are six privileges 
developing a total head of 76 feet out of a difference in eleva- 
tion between these two points of 91 feet. The undeveloped fall 
between these points is distributed between the various privi- 
leges, the greatest being between the uppermost privilege of the 
Thomdike Company and that of Sayles & Jencks in Warren, 
where there is an unutilized fall of about 10 or 11 feet. 

The last dam on the Quaboag River at Warren is a short 
timber dam 6 or 7 feet high that is controlled by the Sayles & 
Jencks Manufacturing Company. Above this dam the pond 
apparently sets back a distance of about 10 miles, through the 
Brobkfield Meadows, to East Brookfield. It is possible to 
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travel in a boat without meeting any rapids from Warren to 
East Brookfield through Quaboag or Podimk Pond, and also up 
to South Pond. This stretch of river constitutes a most iin- 
portant pondage on the Quaboag River, although a line of levels 
showed that it is only partly controlled by the dam at Warren, 
as there is a rise of from 5 to 10 feet in the water surface which 
occurs in the 3 miles or so between the dam at Warren and 
West Brookfield. Apparently this slope is required to carry the 
water from the Brookfield Meadows down to Warren, and the 
pond proper might be said to begin at the railroad bridge in 
West Brookfield. From this point to East Brookfield, a dis- 
tance of over 7 miles, there is no rise in the water level. 

The extensive meadows bordering the river channel are 
flowed during periods of high water, and the pondage resulting 
must be large, although it is impossible to estimate its amount, 
as the ground-water storage in the meadows constitutes a con- 
siderable part of it. Above the Brookfield meadows there are 
small power developments at East Brookfield and on tKe Tiu-key 
Hill branch of the Seven Mile River above Spencer. 

The Ware River is an important water-power stream for its 
size^ and is largely in use from its junction with the Swift River 
as far as Coldbrook. It is closely followed along the greater 
part of the distance between these two points by the Central 
Massachusetts Railroad and the Ware River Branch of the 
Boston & Albany Railroad. The total fall between Coldbrook 
and Three Rivers amounts to 350 feet, with a total developed 
head of 226 feet, on which wheels of a combined capacity of 
5)940 horsepower are installed. The undeveloped head in this 
part of the Ware River is so distributed that it does not afford 
any single important privilege. There is an undeveloped head 
oi about 36 feet between the upper privilege of the Thomdike 
Company at Thomdike and the lowest privilege at Ware, and 
of about 27 feet additional between Ware and Gilbertsville, the 
greater part of which is located directly below Gilbertsville and 
could doubtless be developed by means of a canal. At Cold- 
brook there is a flat stretch of the river, and directly above this, 
at Barre Falls, is the only important undeveloped water-power 
privilege on the Ware River. At this point the river has a 
drainage area of 57 square miles. The river plunges down over 



no CONSERVING THE FLOW OP WATER. [Mar. 

a granite ledge, and by building a dam 30 or 40 feet in height 
above the falls a storage reservoir of considerable value can be 
created, which will be discussed later, and a head of about 125 
feet could be obtained, according to the topographical map, 
thus making possible the development of about 903 horsepower 
on the basis of the mean flow of the river. The proposed reser- 
voir of the metropolitan water supply system at Coldbrook is 
located below Barre Falls, and will be described later. 

The Otis Company's pond at Three Rivers extends some dis- 
tance up the Swift River, and above it there are two abandoned 
privileges, formerly in use at West Ware and Barrett Junction, 
on each of which from 8 to 10 feet of head was obtained. 

The most important developments on the Swift River are 
those of the Boston Duck Company at Bondsville, between the 
two abandoned privileges just referred to. The flow of the 
river is fairly well used at Enfield and above, although the faU 
is so small that the power developments are unimportant, and 
no new privilege could be created. 

Storage. 

As previously stated, the natural storage facilities on the 
Chicopee watershed are excellent, and a considerable number of 
the ponds are regulated. The principal lakes and ponds and 
the extent of their use for storage are shown by Table No. 
XVIII., on pages 120 to 122. 

Any plan for increasing storage on the Chicopee River must 
take into consideration the probable extension of the metropol- 
itan water system. In 1895 an extensive investigation was 
made by Mr. Frederic P. Steams, at that time chief engineer of 
the State Board of Health, for the purpose of determining a 
comprehensive policy for the expansion and enlargement of the 
water supply for Boston and the remainder of the metropolitan 
district. The use of Lake Winnepesaukee, of filtered Merrimack 
River water, and other sources were considered, but the plan 
finally adopted was the construction of the Wachusett Reser- 
voir on the South Branch of the Nashua River at Clinton, 
which was built at a cost of about $11,000,000. At the time 
the investigation was made it was estimated that the demand 
for water by the metropolitan district would have so increased 
by 1915 that the entire flow from the South Branch of the 
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Nashua and the rest of the system would be required and an 
additional new supply needed. It was proposed to first add a 
part of the Assabet River^ which is a tributary of the Concord. 
This would add the run-off from 34.4 square miles, and when a 
still further supply was required the plan was to take the Ware 
River. It was proposed to construct a dam about 70 feet high 
and 785 feet long just below Coldbrook, flooding an area of 
1,035 acres and providing storage for 11490,000,000 gallons, or 
1,500,000,000 cubic feet. The water was to be conducted from 
this watershed into the Nashua River through a timnel 8.72 
miles long. This use of the Ware River would practically de- 
stroy its usefulness as a source of water power, and would pre- 
vent the use of the river above for storage for the benefit of the 
various mills below. 

Due to the installation of meters and the checking of waste, 
the demand of the metropolitan district for water has been kept 
down to about 102,000,000 gallons per day in 1915, instead of 
rising to 173,000,000 gallons, which is the capacity of the pres- 
ent system, as was anticipated in 1895. It is impossible to say 
when it will be necessary to increase the supply, but after that 
created on the upper Ware at Coldbrook has been exhausted it 
is proposed to tap the river again above Gilbertsville, adding an 
additional drainage area of 56 square miles. After this it is 
proposed to utilize the Swift River by the construction of a 
dam below Enfield which will flood an area of 36.9 square miles, 
creating the largest body of water within this State, completely 
controUing the flow of the Swift River and wiping out several 
villages. The date at which the Swift River will be required is 
so remote that it need hardly be considered in connection with 
the present investigation, but the necessity of adding the upper 
Ware to the metropolitan system appears so certain in the not 
far distant future that it woidd hardly seem worth while to 
make any plans for using the river above the point of diversion 
at Coldbrook. 

At different times in the past various owners of the water- 
power rights on the Chicopee River and its tributaries have co- 
operated in having surveys made to determine the possibility 
of creating storage reservoirs. It would seem that as practically 
all the manufacturing establishments on the river are equipped 
with auxiliary steam plants, such water as might be stored dur- 
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ing the winter months and released during the dry season in the 
summer would replace a sufficient amount of coal to justify the 
construction of additional storage reservoirs. 

The general storage situation on the three branches of the 
Chicopee River is as follows : — 

It would be possible to create a large storage reservoir on the 
Quaboag River by the construction of a dam from 600 to 800 
feet long a short distance below the West Brookfield station 
flooding the Brookfleld meadows. This dam woidd not have to 
be over 15 to 18 feet high in order to give a large amount of 
storage, but the flowage damage would be very great, and may 
outweigh any benefits resulting from the control of this 105 
square miles of drainage area. The main line of the Boston & 
Albany Railroad between West Brookfield and East Brookfield, 
a distance of over 6 miles, woidd have to be relocated, and a 
large part of the town of Brookfield woidd be fiooded as well as 
the location of nimierous suntmier cottages that have been built 
around Podunk Pond and South Pond, and a considerable 
amount of good farming land. 

There are no other possibilities on the Quaboag River for a 
large amount of storage, but there are four sites for reservoirs 
of moderate size. 

The most promising of these is on Blodgett's Mill Brook in 
the town of Brimfield, where a dam 300 to 400 feet in length 
and 25 to 30 feet high would flood a flat swampy meadow 
which, from the Geological Survey map, would appear to have 
an area of about 240 acres. An inspection of the ground indi- 
cates conditions similar to those shown on the map, and a stor- 
age of about 200,000,000 cubic feet woidd thus be afforded with 
a drainage area of 6 square miles. Only a small proportion of 
the land to be flowed is of much value for farming purposes and 
no houses would be affected, but it would involve raismg a 
short stretch of road. 

The second site referred to above is Wickaboag Pond, which 
is already used for storage to a depth of 6 feet, although there 
are from a dozen to twenty summer camps surrounding the 
pond, but most of these are well above the water level. A dam 
of moderate length could be built which woiJd raise the water 
level 15 feet, the greatest damage being to a highway which 
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passes the upper end of the pond. This road would have to be 
raised or relocated for a distance of nearly three-quarters of a 
mile, and as there is already about SdyOOOyOOO cubic feet of 
storage available in this pond it is possible that the additional 
storage would not be worth the cost. Driven weDs and a pump- 
ing station for the water supply of West Brookfield are located 
near the lower end of the lake^ and would be affected by the 
proposed change. 

The third site is on Five Mile River a short distance above 
Lake Lashaway. The stream has but little fall between Lake 
Lashaway and Brooks Pond, and although a long dam would 
be required its height would not have to be over 20 to 30 feet 
to flood back to the level of Brooks Pond, and a higher dam 
would give an additional draft on Brooks Pond, but. this is an 
artificial reservoir formed by a dam 250 feet long and of 15 
feet maTJmum height. The water rights to it would have to be 
acquired, but only poor timber land would be flowed, although 
there are at the present time eight simmier camps on the shores 
of the pond. 

The last site on the Quaboag watershed is on the Turkey Hill 
branch of the Seven Mile River in Spencer, at the Thompson 
Reservoir of the Spencer Wire Company, who have a dam about 
300 feet long and 26 feet high, with about 57,000,000 cubic feet 
of storage. From 200 to 400 feet below this site a dam 600 to 
700 feet long and 50 feet high could be built, raising the present 
reservoir about 20 feet and adding approximately 200,000,000 
cubic feet of storage, as nearly as can be determined from the 
information available. The land flowed is not very valuable, 
although the road crossing the center of the present reservoir 
^ould have to be relocated. 

On the Ware River there are several storage possibilities, but 
tbey are all located above the proposed reservoir of the metro- 
politan water system at Coldbrook. There is one excellent 
storage site above Barre Falls which has been previously de- 
scribed and is referred to in the 1880 water-power census as 
follows: — 

The reservoir capacity of the stream can be largely increased, and a 
plan looking to that end has ah-eady been developed. At Barre Falls, by 
a dam 25 feet high and from 300 to 400 feet long, a flowage of 1,170 acres 
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could be obiained yrith a storage of about 490,000,000 cubic feet, and it is 
estimated that the reservoir could be filled three times in each year. Some 
$12,000 has already been expended in buying land and engineering and 
other work. It is estimated that as much as S70,000 would be required to 
complete the enterprise. Toward the actual construction of the reservoir 
no work has yet been done on account of a disagreement among the mill 
owners as to bearing the expense. Nearly all the mill owners along the 
river are interested in the project, which is still under consideration. 

This project has been under consideration several times since 
the date of the above report, but nothing has ever come of it. 
A part of the farm connected with the State prison in Hubbards- 
ton would be flowed by this reservoir. 

There are four other places on the upper part of the Ware 
River where small amounts of storage can be obtained, but all 
of them would be subject to the needs of the metropolitan 
water district in the same way as the Barre Falls project. 

The most promising site of the four referred to is on Natty 
Pond Brook; the other three are on the Burnshirt River, — the 
lowest at Williamsville, the second the Sawyer Reservoir, and 
the third the flat and swampy region a short distance east of 
Phillipston. 

The best opportunity for adding to the storage on the Swift 
River is on the West Branch, a mile or so above its junction 
with the East and Middle branches, which has been investi- 
gated by private interests, and it was found that a 60- to 70-foot 
dam would flood back 4 or 5 miles, including a region that is 
largely poor timber land and of small value. There is no ledge 
appearing at the surface near the dam site, the surface soil of 
the valley being sandy, which is true of the greater part of the 
Chicopee watershed. A reservoir here would also be entirely 
independent of the proposed expansion of the metropolitan 
water system. 

The diflSculty with the use of the East and Middle branches 
of the Swift River is that they are included by the dam pro- 
posed below Enfield for creating a reservoir for the metropoli- 
tan district, and this entire region is so very flat that the 
necessary dams would be long and expensive, and if built of 
any height they would flood one or more villages and require 
the moving of railroads. 



1918.] 



SENATE — No. 289. 



Il5 



a 
I 

'«•  

o J 



<5 



I 

^ — 



> 

sa 



* aaodMJOH iCivinxnY 



'(•Mfty)paQj|o«ttY 



»<I 08 •«im w«nD8 »*l 






'(1*94) P^>^ aifVMAY 






■unoH 



I 



c 





>« 

a 
o 

h 
O 

H 

< 



I 



4« 

I 

ft '2 



I 



6 

S 






i 






^ 8 



I I I 

£ ^ i 



I I 



I I 



I I 



t 1 



§ 

* 


S. and 
E. 
60 a 


2,200 a 
500 E. 


OQ 


1 


1 


1 


• 
OQ 


1 


1 


. 












o 


o 


o 


o 


o 


o 












o 




O 




ss 






94 

00 




3 


3 


^ 


a 


s 


s 


s 










. 






S 


S: 


8 


e* 


9 




p4 


M 


s 


s 


s 




s 


w* 






wm 






9^ 


*M 




•M 


w« 


M 


M 



S 8 S 3 § s {e 

as e (<* r» fi eo CO 



04 



M t<. 



o ^ 



§5 2 2 



04 -4 



•^ eo 



oe 04 



z; s 



04 



oo 



S i.§ i § i 






e» oa 



s; ss 



I I 



s 



I e> 




0) 



a ft 

o o 

•^ •^ &: 

e s .« 



X -5 



I 1 i J J J 8 

» o o a s » H 




. . . J 

I 

8 8 8 8 

•M •mm •m* aflrt 

^ ua X X 
O O O O 



•a -fi "S "2 

SB n A B) 

fe fe « S 

8 8 s 6 

ft ft a a 

2 2 p p 

Ic la .B .B 

o Q n n 



o 

1 






c 

I 

s 









ii ^4 1 

SL'g 2-cO 

9 4 S ^-4 

-< < 



U3 

e 



9 

s 
« 

S Z 



04 



I I 

c c 



CO ^ 



III 

8 S S 

(5 6 (5 

^ ^ ^ 

•§ § I 

I I I I 

•s "a "S 'ts 



 

8 

6 

a* 

•c 

9 



9 3 tj 

c o a 

<Q « S 

ss a I 

•^ »^ o 



c S 

a I 

lll-s 

3 5 



00 






116 CONSERVING THE FLOW OF WATER. [Mar. 






I I 



I I 



I I 



•o J, 
g a 



I 



3 i&& 






^ «' 



III 
•Ml. 

n H 2 



• I 



•jWMOdeKiOH XiVTipcnv 



«Q OQ 



'(MJ9Y) imoj |o miy 



lilt 



08 '^H uvnbQ iM 
9M j-pnocMg m ttumpiiQ 



» 



• 



r? QO o op 
io CO r<- <9 

VN VH «i4 00 



e4 



|0 MMOOMJIOH P9|«H 



§ I § 



a « 8 I § 



'{'i»9g) p«»H «>«»'^V 



ooeoeeu»io 






s 



ss 



S 9 ^ S3 S 






I 



> 

e5 



o 



o 

9 

I 



I 



3 

•9 

9 






s a 
6 3 



a 

e 

8 



8 lis 

> H ^ 



a 

•a 

o 



s . 

■SB 



a 

Q 



a d 

<8 <S 



d 




I 






•« 

S 



< 

at 
o 
O 

h 
o 

H 

31 

< 



O 



^1 I 

Ss a 

tl I 

s a 
S S 

I i 



9 

1 

I 

d 

s 

d >^ 

•-g 

56 



e« 



g 

1 



-9 



6 






^2 a ^ .- 

. I « I 

00 a •« o 

o < 6 ^ ^ 



eg . 



«o ^ 



1918.] 



SENATE — No. 289. 



117 



II II 




1 


1 


1 


1 1 


1 1 1 








1 










• 






• 




1 1 1 1 1 




1 


1 


1 


1 1 


1 1 1 


1 




1 1 1 


& 




















1 




















1 1 ^ 1 1 




1 


1 


1 


1 1 


1 1 1 


1 




1 1 1 


1 




















X U QC od 




00 




d 


"2 "5 


QQ 0) 


o 






1,100 
85 
8. 
SOO 

8.000 




1 


QO 


8 


o5 a: * 


1 




1 1 1 


^ *^ t 1 


— » 








1 1 










' 8 ' 












' ' M 






1 1 1 


w S 




S S 


3 


s 


S; 8 


8 8 2 


e 


8 


S 


^ * M 


II 


•M 


•^ 


^ 


M M 


"* • • 


e« 


^ 


'•i 


1.400 

250 

2.000 




§ 3 


8 


8 


1 s § s s 


9 


8 


' 8 ' 


9 ® , r -* • 


!» 


o e 


o 


o 


o o 


o e e 


o 


o 


1 *^ 1 


S 8 S S 8 


s; 


8 8 


00 


M 


CO « 


8 2 2 


•o 


2 


2 


S S 3 S S S 

M M •^ «^ •« «« 


s 


8 8 


«i4 


00 


S 8 


8 8 2 






<D CO 1 

mm mm 




• 




3 


•^ 


3 8 


• • • 


• 


' 


1 e» at 


IIIIIIIII 


• 
• 


 
m 


* 

• • 

1 
1 


• • » 

• « 


• 
• 
• 


* 
• 


1   

• • 


Cotton 
Cotton 
Woolen 
Woolen 
Cotton 
Cotton 


1 


» » 


1 


i i . 
Ill 


1 1 ! 

Ill 


1 


1 ; 

E 


1 1 1 
















* 


m 














1 




g 


















•O T3 


 







Thorndikv, . 
Thorndike, . 
Waie, . 
Ware, . 
Ware, . 
Ware. . 


1 


1 i 

11 


1 


* 

a 


5* 2 

9 C 

<8^ 1 


III 

> « OS 

5 ^ ? 

2 i 1 
> ;z: 2: 


•§ 

s 

1 


d 
S 


a a a 
^ ua ^ 

9 9 9 

» R » 


> • 1  a • 


• 


, , 


i 


 


1 1 


• • • 


• 


1 


• M  


g 




B 8 
















« \^ •  • 


 


O Q 


5 


• 


S 5 


• • • 


> 


3 


|. 1 . 


H II 5 • • • 
y J 1 * >: >; .; 

^^ s J 1 ? ? §• 

J» JX j| i> fl o o 

*■■ •>• ^ '^55^ 
^ F fe c • ^ Q 

1 1 1^1 1 3 J 


9 ^ 

11 

II 


1 

ill 


e 

!, 

•g 


9. 9 

11 


1 ? ? 


1 


1 

1 

1 

1 : 
1^ 


^ i >; 
^ ' « 1 

1- 1 s 

II "S ^ 


h h O O O O 


o 


o o 


^ 


H 


rt « 


^ O w 


eg « ^ 


s s 8 ;; a 


8 


3 8 


8 


ss 


8 8 


8 5 8 


s 


3 


8 8 So 

1 



118 



CONSERVING THE FLOW OF WATER. [Mar. 



S 
e5 



J3 

%m 

OS 



'MModwioH iCi«np"^y 



■(flasyy) pnoj |o vuy 



08 •nii wTObg aed 



lOH po^vH 



•(^••dO PWH »*"eAv 



ajvnbg) vuy aavoruQ 



'■moil 



o 
-.3 



z 

H 



o 
2; 



I I 



I I 



I I 




(Xi 



00 H 



O M» M» O t«^ M> 

o eo e« *e M o 



I I 









s 



S 



§ 8 § s 






s 

I 
II 

1^ 



II 



•g " 

I I I 

S § o o 



e 
S 



gill 



s 



^ ^ > ^ g & n 

^ ^ ^ ^ > > d 



•^ 

i 









S 




S9999999 



1918.] 



SENATE — No. 289. 



119 



u 



04 






•- e« 



s s s ^ 



I III 



a Ok 



£ 8 ^£82 

^ ^ » ^ ^ > 



I i I III 



> 



> 



> > > 

I -S -S 
^ ^ ^ 



3 

5 

8 

I* 
s 

S. 

00 



9 



III. 
g g S 

6 6 6 

.S .S .S 
^ ^ ^ -- 

Sill 

a a c H 

s. s. s. 

«7 QC CO OQ 

— ^ 

9 S 5 S 



SS^S IS 

S 1^ ^ ^ I eo 






*-*« jg 



e 

I 

.S ? 
a S 



I 

a 




ls|| 

U £ ^ 9 



1 



120 CONSERVING THE PLOW OP WATER. [Mar. 



il 

I 
1 



m 

iMli 



iliiijiJI. 

I SI 



o <s o o 
- - 8 2 



lii 



m 



: : 



asjssssj! sgsgocss 



s s ! « s s ! 



15 



5 'r'?2J! 



:!f:i 

iiiiiii 



ii; 



Siiliiiiliii 

lllrtllllljll 



liliMli! 



II 



M 



1918.] 



SENATE — No. 289. 



121 



s 



I: 

E 
B 



. J 

111 



.•8 & & 



Mil I 




I 



I 



if 

s 



I I 2 

«M «M (M 



P% 2 

lis > 



91 



I §11 



JX O 
I" 



•a J 






X 
tf 



■1 



l-^^-sl 



xt 
INI 

9 



s 



ii-i il§l|i|l|i| 



E . 

§1 



« el 



: O a i* 
> O <• ^ 

o z z 







^J |MM-*Pl^5 



• 


1 


r* 

M 


1 


1 


1 


00 


e 
S3 


1 


1 


f 


1 


1 


1 


o 
■o 


00 


1 


to 


^ 


1 


1 


1 


1 




1 


1 


1 


e 


e 


1 


i 


1 


1 


1 


1 


e 


5 


1 


2 


C> 


1 


1 


i 


8 


^m 


S 


s 


« 


8 


8 


8 


*« 


8 


8 


§ 


8 


• 

8 

mm 


8 


8 


8 




7 


8 


s 

•9 


8 
S 


8 


8 


9il 

• 


8 

• 


8 


8 

00 


8 


8 


8 


8 


• 


8 


8 

 




8 

• 


8 

 


o 


8 


3 

• 



1 fa • is i. a ^ 

§ * § i £ £ 

^ g " s = i i 

''«'•' *(3| •'■ 1 '  I I • i&s&' ' 

• • il' ' ' gll ' ' ' .$  ' "SiSl' |Sl5' ' 

C O ^ O X X K » 

^ . . . 

• «" s" I I  • I i i i I I I I II Itl i I 

, II I I -w3 i II I J I I I J III I I 

|li2l||||||l lllll I'SJ I i 



I 

• 

? 

8 



I 
i 



• • • • • • • • •'Sa5 •" 'Q • 

fe <£ I ** s^- « 

fs .i s II I ? I S ^S" II . I 

^-clll-gl s-gtll*! S*^* Sill 

^ S S 8 SS3SSC88S;8 88SSS8S88SS 



122 CONSERVING THE FLOW OF WATER. [Mj 






S8 



fia 



•i1 tUt 









1 ll i^ 



1 


1 


m 


o 

CO 


eo 


o 


1 


$ 


1 


1 


1 


1 


i 


1 


' 


2 


2 


CO 


b 

Vi4 


1 


o 

CO 

•-* 


1 


1 


1 


1 


1 


s 


9 


s 

1^ 




9 


i 


£S 


W4 


3 


n 


3 


9 






S 

• 


• 

CO 


s 


8 

• 


s 

• 




s 

• 


8 




8 

CO 


8 

• 


1 



e 

f2 



a 
as 
o 



fa 
2 



o 




8 

g 

1 



-a 



JS 



3 



a 



•5 -a Q 

z a z 



■I 



I 



I I 



I I 



I I 



t5 

I 
U 

G 

•c 

Ci 



g 

8 a 

o 

I |d| 
I ^4 

h Pm S 



a 




9 9 9 9 

d d ai Pi 



1« 




& 

a 

o 

§ 

Q 



1 
S, 

a 

a 

3 

o 



I 
I 



•g 
s 

•a 

•§ 
:8 



a 

c» 

•5 



s 

sa 



I 

a 




ass :;3973«!;39 S 



1918.] 



SENATE — No. 289. 



123 



Webtfield River. 

The Westfield River and its four main branches drain a 
watershed of 515 square miles on the eastern slope of the 
Berkshires. The East Branch (169 square miles) joins the 
Middle Branch (53 square miles) about 2 miles north of Hunt- 
ington. At Huntington these two are joined by the West 
Branch (96 square miles), and from thence the main river flows 
in a southeasterly direction a distance of about 23 miles to the 
Connecticut River, which it enters opposite Springfield. The 
Westfield Little River with its 84 square miles of drainage area 
comes in from the southwest just below Westfield, 10 miles 
above the mouth. The Boston & Albany Railroad follows the 
main river from Springfield to Huntington, and then the West 
Branch as far as Becket, a short distance beyond which it 
passes into the watershed of the Housatonic River. 

The following are among the towns whidh are either wholly 
or largely in the Westfield watershed : — 



NiJix. 


Pop- 
idationln 


Namx. 


Pop- 

uktk>nin 

1916. 


Beeket, 


•78 


PlAinildd 


875 


BiDdfanl. . . 








6tS 


RuMeO, 


1.104 


Onrttr, . 








1,844 


SoQthwiek 


1,366 


Ch«tei«ekt, 








m 


Wtttfleld. 


18.411 


CnmnuQgioii. 








640 


West SpringHeld 


11,830 


Hqntiagtoii, 








1,427 


Windsor 


376 


^(iddlefield, . . 








326 


Worthington. .... 


618 


HoBtfomery, 








230 


« 





Between the mouth of the river and Huntington there are 
eight paper mills, and one on the West Branch at Middlefield, 
but there are also a woolen mill at Huntington, three emery 
and conmdum mills at Chester, and another between Hunting- 
ton and Chester, a silk thread factory at Becket, and several 
small sawmills scattered over the basin, some of which manu- 
facture small brush handles, saw handles, meat skewers, bas- 
kets, rattan, etc. 
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While primarily an agricultural region, the steep, rocky slopes 
necessarily confine the cultivated lands to the alluvial flats 
along the streams and the rounded uplands; but the steep hill- 
sides are mostly covered with timber. There is a great deal of 
partly cleared timber land which may be brought under culti- 
vation as time goes on, but with a few exceptions it appears to 
be rather poor farming land. 

The mean annual rainfall on the basin is probably about 47 
inches, which is greater than on the surrounding watersheds 
excepting those to the south. 

The steep, rocky slopes of the Westfield and small amount of 
natural storage give rise to great and rapid fluctuations of flow. 
Twice during the summer of 1915 the water was so low at 
Woronoco at 10 a.m. that the mills had to run entirely by 
steam power, while by 7 p.m. the river had risen so high that 
the wheeb had to be shut down on account of backwater. The 
greatest flood on record occurred Dec. 10, 1878, when 6 to 8 
inches of snow fell on frozen ground, and was followed by rain 
and rapidly rising temperature, and, although the precipitation 
of rain and snow combined at Springfield was but '3.18 indies, 
the conditions were just right to produce a high rate of run-off. 
A great amount of damage was done throughout the valley, 
and particularly in the town of Westfield. A special commit- 
tee appointed by the town engaged Hiram F. Mills as consult- 
ing engineer, and as a result of the investigation the dam at 
Westfield was lengthened 80 feet and the dike on the south side 
of the river raised. Mr. Mills estimated a maximum flow of 
53,000 second-feet at Woronoco, or about 160 second-feet per 
square mile. At the Agawam dam at Mittineague the flow was 
46,000 second-feet, or 90 second-feet per square mile. The 
greatest flow during the freshet of Aug. 4, 1915, at the W^est- 
field gaging station, some 4 miles above the Agawam dam, was 
17,400 second-feet, this being only 36.4 second-leet per square 
mile. In the 1878 flood the rise on H. E. Stanton's 260-foot 
dam on the East Branch at Huntington was between 12 and 
13 feet, and the Boston & Albany bridge across the East 
Branch a short distance below was destroyed; but the ordi- 
nary spring floods do not cause a rise of more than 3 or 4 feet at 
this place. Since 1878 the disastrous effects of that flood have 
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been more or less forgotten, and there has been a tendency, 
particularly at Huntington and below Westfield, to build nearer 
and nearer the river, which suggests the fear that a similar flood 
at this time would do a tremendous amount of damage. While 
the valleys are so steep that the control of a sufficient drainage 
area by means of reservoirs to entirely prevent floods is out of 
the question, yet a series of tour or five dams on the East 
Branch between Swift River and Huntington would be of very 
considerable benefit in smoothing off the crest of the flood 
waves, as described by Mr. Mills in his report, as follows: — 

Every reservoir that the water fills in its course sorves as a regulator 
which prolongs the time of flowing past any dam down the stream, but 
tends to decrease the amount passing at any moment. This is illustrated 
by the greatest quantity per second which is shown by the data of your 
survey to have passed the Salmon FaUs Dam and the Agawam Dam, the 
former quantity being 53,000 cubic feet per second, and the latter, al- 
though increased by the drainage from 40 per cent, more area, but 46,000 
cubic feet per second. This decrease in quantity, at the time of highest 
water, at the lower dam was due to a part of the water from above being 
used in filling the enormous reservoirs between the two dams, which 
drained off graduaUy after the flood had passed the upper dam. 

Water Supplies. 

The area of the watershed of the Westfield River that has 
been appropriated for municipal water supplies amoimts to 
about 69 square miles, divided as follows: — 



CiTT OR Town. 



Source of Water Supply. 



Area 
of Water 
Supply. 



Daily 
CoDflump- 
tion. 1018 

(Gallons) . 



Springfield. . 
Wwfield, . 
Ruttdl, 
Holj-oke, • . 
Htmtington, 
Cbetter. . 
^orthincton, 
Cnmmmgton, 



Westfield Little River, 

Mont|omery Reaeryoir and Tillotaon 

Brook. 
Black Brook 



Aabley Pond, .... 
Cold. Brook and Goldmine Brook, 
Austin Brook and Horn Pond, . 

Springs, 

Springs* ..... 



48.0 

11. a 

8.2 

2.6 
2.0 
1.8 



10.710,000 
1,822.000 
60.0001 



1,800* 



> Estimated. 



* Other reservoirs on Manhan River. 
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In addition to the cities and towns named in this table 
Granville has a small supply, and the town of West Springfield 
has a system whose watershed is entirely within its own bound- 
aries. The only water actually diverted from the Westfield 
watershed is that used by the city of Springfield and the small 
amount taken from Ashley Pond by Holyoke. The area of the 
watershed from which these diversions are made amounts to 
50.6 square miles. During 1915 Springfield drew an average of 
about 16.5 cubic feet per second throughout the year, though 
at a somewhat greater rate during the summer than in the 
winter, requiring the entire low season flow of the Westfield 
Little River above the point of diversion, together with storage 
from the Borden Brook Reservoir. The capacity of the Spring- 
field and Westfield systems can be greatly increased by the 
building of storage reservoirs, and surveys and general plans for 
such future extensions have been carefully considered by the 
two water departments. 

Looking towards the future the size of the towns above West- 
field will of necessity be so restricted by the topography of the 
valleys that it is improbable that the increase in population will 
be great enough to make the obtaining of sufficient water for 
municipal purposes a serious question. The country from 
Westfield to Springfield will probably depend upon the latter 
city by an arrangement similar to the metropolitan system, by 
which the city of Springfield will provide the surrounding towns 
with water from her Little River when their demands exceed 
the capacity of their present supplies. On this account the 
Westfield Little River should be considered as more or less 
dedicated to the city of Springfield, which in effect is actually 
the case to a considerable extent at the present time. There- 
fore, the proper development of this important branch of the 
Westfield River may be left to them. 

Water Power. 

Table No. XIX., pages 139 to 141, gives the details re- 
garding the developed water power on the Westfield River. 
The total of the installed capacity of wheels at present is about 
7,900 horsepower, of which 6,115 horsepower is located on the 
main river below the junction of the East and West branches at 
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Huntington, and 315 horsepower is on the East Branch at 
Huntington. By far the greater part of the power is used in 
the paper industry, as shown by the table referred to, and with 
the exception of a small amount of local lighting there is no 
electricity generated by water power for transmission. 

The paper mills usually run twenty-four hours a day, and, as 
shown by the table, the size of the water-wheel installations is 
relatively low as compared with the other rivers of the State. 
With the exception of the Ramapogue Ice Company, which 
buys electric power from the Amherst Power Company, and a 
few of the very small sawmiUs the plants are all equipped with 
auxiliary' steam plants. 

It is doubtful if any of the mills, under their present method 
of operation, could obtain a sufficient amount of storage at a 
cost that would enable them to dispense with their auxiliary 
plants. However, with the extension of the high-tension trans- 
mission systems all over the State it is probable that purchased 
electric power will replace many of the steam auxiliary plants, 
and in this event the advantage of additional storage would be 
considerably greater than at the present time. 

Undeveloped Water Power, 

The estimated undeveloped water power on the Westfield 
Hiver amounts to 33,244 horsepower. This estimate is made 
on the basis stated in the general summary, i.e., by assuming 
water-wheel installations developing the mean flow of the river, 
which has been taken as 2.15 second-feet per square mile. This 
is divided among the branches, as shown by the following 
table: — 

Undeveloped Water Power on Wesifidd River, 

P^Mod on ixwtallaitioiit dtveJopisg to m«ui flow aasumed at 2.15 teoond-faet per square mile.] 



i. I 



Branch. 



Horsepower. 



Main River, . 
E«t Branch, 
Middle Branch, . 
ff« Branch, 
Weirtfield Little River, 
ToUl, . 



2.728 
17,070 
4.066 
6.215 
3.170 



33,244 
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It is impossible to estimate the value of this undeveloped 
water power from the information available. At the present 
time it appears doubtful if any of it could be profitably de- 
veloped as an independent source of power, but the future 
course of events may make a very radical change in this situa- 
tion. There have been several attempts in the past to develop 
hydro-electric energy for sale on the Westfield River, but in no 
case as yet has the prospect of profit been great enough to 
attract the capital required. 

A brief description of the undeveloped stretches of the river 
is given below. 

On the main river between Huntington and the mouth there 
is a total fall of about 300 feet, of which about 166 feet are at 
present in use, including the reservoir dam above Mittineague. 
The 136 feet of undeveloped fall are distributed along the river 
between plants, as shown on the attached profile. In only two 
places is it grouped together in sufficient amount to offer possi- 
bility of development. 

The first of these is between Woronoco and Russell, where 
there is an undeveloped head of about 17 feet, which perhaps 
should be reduced by 3 feet to allow for dashboards at 
Woronoco. 

The second possible site on the main river is at Turtle Moun- 
tain Bend, between Russell and the Chapin & Gould plant, 
which is a mile or so below Huntington. There is an unde- 
veloped fall of 30 feet between the Chapin & Grould tail-water 
and the Westfield River Paper Company's pond at Russell. A 
corporation was formed and surveys and plans made for the 
development of this stretch of river a few years ago, but the 
matter has since then been dropped. The river is closely fol- 
lowed along both of these stretches by the Boston & Albany 
Railroad, whose tracks are only from 20 to 30 or 40 feet above 
the river, and seriously complicate the possibilities of develop- 
ment, as there is a very high rise in the river in times of flood, 
and ample provision for the handling of this flood water would 
have to be made. 

There is also an undeveloped fall of 34 feet on the main river 
between Westfield and Woronoco, which occurs in a distance of 
5 miles, but the valley is so wide that a very long canal or pen- 



1918.] SENATE — Xo. 289. 129 

stock would be required, and therefore this fall has not been 
included in the figures for undeveloped power. 

The largest part of the undeveloped water power on the 
Westfield River is on the East Branch from Stanton's Dam at 
Huntington to West Cummington, a distance of about 26 miles, 
with a total rise of 825 feet. In this stretch of the river there 
are only two privileges in use, one of 16-feet head at West 
Chesterfield, and another of 12-feet head at CumnMngton. Of 
this total fall, 370 feet are below West Chesterfield, and there 
are four fairly good dam sites along this part of the river at 
which a combined head of about 320 feet could be obtained, 
utilizing nearly all the fall between West Chesterfield and 
Stowell's Flats, which is about a half a mile above the mouth of 
the Middle Branch. It is also possible that some additional 
power could be developed at Norwich Bridge on the low-er part 
of the river, where 16 feet were formerly obtained by means of 
a long canal. 

Prom West Chesterfield the river runs north about 4 miles 
to Swift River, and then makes a right-angled turn to the west 
and extends 8 miles farther to West Cummington. T.here is an 
average slope of 42 feet per mile in the river between W^est 
Chesterfield and Swift River, and 36 feet per mile between 
Swift River and West Cimunington, but it would require either 
long canals or pipe lines to develop these heads. From Swift 
Biver to West Cummington the stream is closely followed by a 
State road, which extends to Williamsburg and Northampton 
on the east, and to Dalton on the west, forming the main out- 
let of this region to the railroads; but between West Chester- 
fidd and Swift River the river is entirely away from highways. 

There are only three important tributaries on the East 
Branch, the first being the Dead Branch, which comes in above 
Knightville from Chesterfield and Bisbee, on which two pro- 
posed reservoir sites were surveyed, one at Lower Bisbee and 
one at Knightville. They have a drainage area of 16 square* 
miles and a fall of over 500 feet between the two reservoirs, on 
which wheels of 1,410 horsepower could be installed. Presum- 
ably, this would be used during the summer only, so that in 
case of developmerit a much larger installation would probably 
be put in. On the second tributar;^-, the Little River, which 
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flows from Ringville and South Worthington down to the East 
Branch, which it joins at about the middle of the proposed 
Knightville Reservoir, there is also a total fall of 500 feet from 
the proposed reservoir above South Worthington to the Knight- 
ville flow line. This occurs in a distance of less than 3 miles, 
and the drainage area of 10 square miles would warrant an 
installation of 880 horsepower on the basis assumed. The third 
tributary is the Swift River. Assuming that a diversion dam 
is built a short distance below Lithia, at the junction of the 
Swift River and Stones Brook, where the drainage area is 23 
square miles, a head of 150 feet could be obtained affording an 
installation of 607 horsepower. These developments on the 
tributaries of the East Branch would all be small, but survej-s 
have been made for proposed reservoirs above them, and if 
built, the power developed would be available during the dry 
season, when the flow in the main river is at a minimum. 

The Middle Branch of the Westfield River, with a long and 
narrow drainage area of 53 square miles, is not very promising 
for power development, as there is no natural storage and no 
good opportunities for storage reservoirs. The United States 
Geological Survey map indicates that the river has a uniform 
fall of about 50 feet per mile, which if utilized fully would 
yield 4,066 horsepower. The best dam sites on this branch are 
(1) at the so-called Millers Dam, just below the entrance of 
Den Stream Brook; (2) opposite the post office' at North 
Chester; and (3) a quarter to one-half mile above the mouth 
of the East Branch, which was considered by the city of Spring- 
field wheh it was investigating the use of this branch for its 
water supply. This site was also investigated by Mr. Percy 
M. Blake, who estimated that a reservoir of 50,000,000 cubic 
feet capacity could be built for $200,000, or a cost of .$4,000 per 
million cubic feet. 

The conditions on the West Branch are similar to those on 
the Middle Branch, with the added difficulty that the stream is 
closely followed by the Boston & Albany Railroad. However, 
the drainage area is somewhat larger, and the low flows are 
partly sustained by five reservoirs in Becket; but as they con- 
trol an area of only 5.5 square miles, or less than 6 per cent, of 
the total of 96 square miles on this branch of the river, the 
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summer flows undoubtedly are very low. Between Huntington 
and Becket there is a total difference in elevation of 843 feet, of 
which only 67 feet are at present in use. The remaining 776 
feet would maintain an installation of 6,215 horsepower. 

Storage in Use. 

Table No. XX. of lakes and ponds, on pages 142 and 143, shows 
the total storage in use at the present time on the Westfield River, 
and is estimated at 605,000,000 cubic feet, of which 473,000,000 
cubic feet are contained in the Springfield, Holyoke and West- 
field water-supply systems, while only about 132,000,000 cubic 
feet are stored for water power, 111,000,000 cubic feet of this 
being in the five Becket reservoirs. The Borden Brook Reser- 
voir of the Springfield water-supply system is much the largest 
reservoir on the watershed, and was built in 1909 at a cost 
of $211,000. A dam about 650 feet long and 70 feet high 
creates a reservoir with an area of 213 acres and a capacity of 
343,000,000 cubic, feet. 

Of the five reservoirs referred to as in the town of Becket, 
four are tributary to the river above Becket Village. Two of 
tiese are controlled by the Bulkley Dunton Company, who 
bave a mill at Middlefield, or Bancroft; and the other two are 
controlled by Mr. J. C. Ballou, who has two mills on the branch 
coming from the reservoirs above Becket. Water from the 
fiftb reservoit enters between Becket and Bancroft, and is con- 
trolled by the Bulkley Dunton Company. These reservoirs are 
generally drawn on one at a time. 

Norwich Pond, in Huntington, with a drainage area of about 
1 square mile, was formerly controlled by the Chester Paper 
Company and drawn on to a depth of 8 to 10 feet, giving an 
estimated storage of 50,000,000 cubic feet. It has not been 
^ since 1880, when the county commissioners insisted on 
repairs to the dam, which could be made at small cost, al- 
though considerable white birch that has grown up below the 
origbal high water line would have to be cleared. There are 
some 10 to 15 siunmer camps surrounding the lake, most of 
*^luch are above the former high water line. 

Windsor Lake at the upper end of the East Branch was also 
formerly used for storage by the L. L. Brown Paper Company's 
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Dill at West CunimingtoD, but six of eight yeara ago this plant 
vas transferred to Adams, and since that time the lake has not 
>een drawn on for storage. A depth of about 8 feet was avail- , 
ible affording storage estimated at 23,000,000 cubic feet. The [ 
onall dam at the outlet should be rebuilt if the lake is to be 
ised agam as a storage reservoir. 

Pofsihle Storage. 

The investigation of the possibilities for increasing the stot- 
ige on the Westfield River was confined to the East, West and : 
Middle branches. As previously stated, the Westfield Little ; 
River has been acquired by the city of Springfield and plans i 
made for its future development. When the city's demand ] 
^ceeds the amount which the present storage in the BordeD , 
Brook Reservoir is able to supply during the dry periods, it is i 
[>ropo3ed to build a large storage reservoir on the Westfield i 
Little River a short distance above the present diversion dam, j 
it what is known as the Cobble Mountain Dam site, where it I 
;s proposed to build a dam 150 feet high in a rocky gorge, ! 
whick will form a reservoir of 800,000,000 cubic feet capacitj*.  
rhe present system has been laid out in such a way that thr 
prater power created by this Cobble Mountain Dam can be | 
[nade available. It is impossible to say how soon this reservoir i 
will be required, but when built it should control the Westfield  
Little River above that point, as far as floods are concerned. . 
With the increase in Springfield's consumption of water, mote \ 
md more of the flow above the diversion dam will be removed 
From the watershed. 

A relatively small amount of attention was given to the W'est 
ind Middle branches, although both were examined in the course 
)f the field reconnabsance, but the natural topography on these 
l>ranches is not at all suited for the building of storage reser* 
I'oirs. In addition, the existing developed head on whidi 
storage in either of these branches could be used is only 175 to 
200 feet, and the prospects of this being increased by wate^ 
[>ower developments on either of these branches appear remote. 

Between the middle of April and the first of September, 1916, 
surveys were made of seven possible reservoir sites on the East , 
Branch of the Westfield River, as shown in the following liat: — 
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Reservoir Sites surveyed on Westfield River, 

1. KnightviUe. 

2. Lower Bisbee. 

3. Upper Bisbee. 

4. Below Ringville. 

5. Spruce Comer. 

6. North Branch, Swift River. 

7. Meadow Brook. 

Knightville. — By far the largest and most important reser- 
voir site on the river is located about 5 miles above Hunting- 
ton at the village of KnightviUe. Two miles below it is the 
excellent undeveloped power site at Stowell's Flats, where a 
head of about 60 feet can be developed, which, with the 175 
feet of head at present in use below this point, and the 100 
feet or so which could also be obtained in connection with the 
KnightviUe Reservoir, would make a total of 335 feet on which 
the stored water could be used. 

The dam site that was considered is located near the school- 
house in the vUlage of KnightviUe, a short distance below^ where 
the highway crosses from the east to the west sioe of the river. 
At this point the river flows through a rocky gorge, the solid 
'edge rising abruptly to a height of 70 feet on the west side of 
the stream. The rise continues on that side until an elevation 
fleariy 110 feet above the level of the stream is reached, beyond 
^iich there is a slight depression before the high hills are 
reached. On the east side there is a narrow ridge of ledge some 
60 feet high, beyond which the level of the ground falls to an 
elevation about 25 feet above the level of the water before the 
slope at the eastern end of the dam site is reached. Except for 
the narrow ridge next to the river no ledge appeals at the sur- 
face on the east side of the stream. 

The survey of this site extended to an elevation of 120 feet 
above the water level at the dam site, but at an elevation of 
100 feet above the water level the total length of the dam 
^ould be about 1,150 feet, of which only about 400 feet would 
he anywhere near the full height. If raised to 120 feet above 
the water level the length would be increased by about 150 
feet. 

The basin thus formed would flood back between 5 and 7 
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miles to a point about 2 miles above the mouth of the" 
Branch, and nearly up to the next good dam site on the' 
It would cover an area of about a square mile, of whi^ 
greater part is covered with timber which has been m^ 
less cut off. There are 16 houses, 1 schoolhouse and from! 
40 barns, sheds and henhouses in the proposed reservoit 
- There would be flooded some fair farming land, two cemi 
containing about 400 and 200 headstones, respectively, and 
8 miles of highway that would require relocation. The pi 
road of gravel on a Telford foundation was constructed 
State in the summer of 1916, replacing an ordinary dirt 
A rough estimate shows that from 500,000,000 to 700,0( 
feet of storage could be obtained in the upper 20 or 30 f< 
the reservoir, formed by a dam with the spillway crest 
elevation 100 to 110 feet above the present water level. 

There is a tributary drainage area of 162 square miles atj 

point, and the run-off in times of high water would fiHJ" 

reservoir in the course of a week. Therefore this amoutii 

storage is far below the amount required to equalize the y« 

rim-off. However, a reservoir located at this point in the )l 

would play a very important part in sustaining the low flo 

and the accompanying curve shows the effect of this storagj 

determined by a preliminary study. In connection with J 

reserv^oir a head of about 100 feet would be available for poll 

warranting an installation of 3,170 horsepower on the assuji 

[ run-off of the drainage area; but due to the location 1 

capacity can always be used when required, therefore an insj 
lation of 5,000 or 6,000 horsepower w^ould be desirable. 

Bisbee Reservoir Sites, — Two sites were surveyed on I 
Dead Branch near the settlement known as Bisbee Mill in t 
town of Chesterfield. At the lower site, which is about a n^ 
below Bisbee's sawmill, the drainage area is about 16 squi 
miles, and conditions are very favorable for a dam 50 to « 
feet high. The valley is V-shaped, and ledge shows on one si 
of the river and also along the stream, and is probably not I 
below the surface on the other side. A dam 60 feet high wou 
be about 500 feet long, and a low dike would be required on tl 
west side of the stream. The height to which it would I 
J desirable to raise the w^ater here can be decided onlv after. 

more careful study of the situation. 
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The settlement at Bisbee Mill consists of a grist mill and feed 
store and a small sawmill, using the power from two water 
wheels which furnish about 50 horsepower on from 13 to 18 
feet of head. There are also four or five houses with barns, 
half of which are above the highest flow line proposed, but if 
the water at the dam site is raised 60 feet some of the houses 
and barbs will be affected, the water power will be entirely 
destroyed and the sawmill and feed store will have to be moved. 
It might, furthermore, be claimed that this flooding of the 
water pK)wer and sawmill would destroy the value of the re- 
mainder of the settlement. If the water is raised to this height 
it will back up-stream about 2 miles above the dam site to the 
second reservoir site, and will require raising the State highway, 
from Williamsburg to Chesterfield and West Chesterfield, 10 
feet or more for a distance of about 1,500 feet. In order to 
obtain suflScient storage to entirely control the run-off above 
the dam site it will be necessary to raise the water to some such 
level as that suggested, but a lower dam causing less damage 
may prove desirable. 

Outside of the damage to the Bisbee settlement and the high- 
ways the damage caused by this reservoir would be very slight. 
Some meadow land would be flooded, but the greater part of 
the land that would be flowed is swampy, and the extent of 
timber land not very great. 

The highway which crosses the stream at Bisbee Mill wc Id 
either have to be raised or abandoned, though its abandonment 
^ould not be a serious matter, as the State road is the one 
iDost largely used, excepting by the people at the mill, and is 
only half a mile above. This site is second only in import- 
ance to the Knightville site of all the sites on the Westfield 
Kiver. 
' Upper Bisbee Site. — The second reservoir site on the Dead 
Branch is on the outlet of Bumell or Damon's Pond, and there 
^ two possible locations for a dam. The first, or lower, is 
about half a mile above Bisbee Mill, just above where the State 
road from Chesterfield to Williamsburg crosses the stream. At 
tlis site there is a ridge running out from the east side about 
30 feet high, which still leaves some 600 feet in the clear at the 
swamp level. 
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I at the highway above, which is but little 
Am is built at the lower site the highway 
doned. However, it appears from the sur- 

site is much more desirable than the lover 
lome reservoir area would be lost between 

the dam required is less at the upper site, 
could be raised to a greater height.' At the 

running out from the east would doubtless 
; strengthening, and a dam higher than 30 
•i the question. ' The survey was made with 

to building a dam at the upper site, with 
1 to an elevation of 40 feet above the water 

The survey was carried -up the river nearly 

and covers a much larger basin than was 
pographical sheet. Sufficient storage can be 

completely control the run-off above, but 
;a is only 5 square miles, it is a question 
jacity to 40 feet elevation would be needed, 
le way by which water from the Dresser 
e easily diverted into tliis reservoir. 

This reservoir site is located on Little River 
rs of a mile above South Worthington, 
5 just above where the road from South 
igville crosses from the west to the east side 
lurvey was made covering the dam site and 

1 as far as Ringville, where there was lorm- 
power in connection with a sled factory not 
The banks at the proposed site of the dam 
fosed of sand and gravel with no ledge in 
IS were not made it is impossible to say just 
surface solid rock will be found, 
proposed, with the flow line carried to an 
3ove the water level, would be about 1,000 
lid flood the valley between the dam and 
; the State highway between Worthington 
hich was being made into a gravel road in 
i. The road would have to be relocated for 

2 miles, and in addition five houses, several 
emetery would be flooded. The land flowed 
ng the stream, with timber land containing 
pine on the sides of the valley. 
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Spruce Comer Site. — The Spruce Comer Reservoir site is on 
the Swift River, and the survey extended from a short distance 
above the village of Spruce Comer south about 2 miles. The 
dam site is near some abandoned farm buildings on the west 
^de of the road, where there are also the foundations and ruins 
of an abandoned mill site. This is a fairly promising site, and 
is located at the lower end of a stretch of meadow land. Sur* 
veys previously made indicate that a dam raising the water 
level 42 feet would create a reservoir of 267 acres, and give 
211,000,000 cubic feet of storage. The siureys made in the 
summer of 1916 were limited to taking the topography at the 
dam site and connecting same with the previous survey. 

North Branch, Swift River. — The dam site is located on the 
North Branch of the Swift River about 1 mile above Swift 
River Village. The topographical map indicates that a dam 
raising the water level 40 to 50 feet would flood back nearly a 
mile and a half, and give about 100,000,000 cubic feet of stor- 
age, but a line of levels was run up the river and showed that 
a reservoir to this height would end about three-quarters of a 
mile up the river, which would make the voliune of storage 
very much less than anticipated. Therefore, a rough survey 
only was made of the site. 

Meadow Brook Site. — A rough survey was also made of a 
dam site where the highway crosses Meadow Brook about 1 
mile north of Cunimiington. A dam of a maximum height of 
40 feet would be something over 1,200 feet long, and a siu^ey 
rfthe meadow above shows such a rapid rise that the volume 
o( storage obtained would be small. 

Other Sites. — In connection with previous investigations of 
tie Westfield River, surveys have been made of the possibility 
of a reservoir on Stones Brook, and also on the branches of the 
river above West Cummington. Of these the most favorable is 
that on Stones Brook, where it appears that a dam 815 feet 
long at the water line, and 50 feet high to the spillway crest, 
Would give a storage of 207,000,000 cubic feet. The other sites 
are not very promising, as in every case the storage is small for 
the height of dams required. 

If it is necessary to obtain more storage on the Westfield 
River than that obtainable by means of the reservoirs already 
described, it may be desirable to investigate a location on the 
^ain stream about a mile above Ciunmington, where the con- 
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ditions somewhat resemble those at Knightville, althou^Ii ^ 
are much less favorable. A dam 100 feet high at this p 
would have to be much longer than a dam at Knightvillo, 
would not give as large a volume of storage, although by ^ 
to a suflScient height the water could be flooded back to W 
Ciunmington and give a very large storage; but it would 
quire relocating the State highway between West Cumming 
and Cummington. 

Conclusions regarding Storage on the Westfield River. 

The three most favorable reservoir sites of those above m* 
tioned are first, Knightville; second, Bisbee at a high le]j 
taking the place of Lower and Upper Bisbee; and third, Spn 
Corner, — all to be operated primarily for the benefit of po' 
at Knightville, but incidentally obtaining power from Bi 
under a 500-foot head at a second station to be located near 
upper end of the Knightville Reservoir. 

The hydrograph and time-flow curve at Knightville indie 
a possible installation of about 8,000 horsepower at the 
power stations at a total estimated cost of $1,680,000. 

It must be recognized that the conditions on this waters 
are very unfavorable for the creation of storage at a low c 
The valleys are steep and trough-shaped, with the result 
generally speaking, high and long dams are required to s 
relatively small amounts of water. 

At the present time some of the additional storage crea 
could be used on but from 175 to 200 feet of head, and this, 
entirely too small to pay for its inevitably high cost. Howevj 
there is a considerable amount of undeveloped fall in the nvi 
and if this could be developed it is quite probable that some 
the reservoirs could be profitably built. 

The two questions of the undeveloped water power aij 
storage are closely linked together, because the development ] 
the power requires a better sustained flow during the summ 
months, and the additional storage needs the extra developi 
fall. [ 

In addition to the benefit to the water powers on the rivj 
there should also be mentioned the diminishing of the severij 
of floods. It is impossible to estimate the amount of damal 
which may be prevented in this way, but it might well amoul 
to as much as the total cost of the work. 
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Farmington RrvijR. 

The Farmington is the most important tributary entering 
the Connecticut River in the State of Connecticut. The river 
is formed by the East and West branches, both of which rise m 
Massachusetts and unite at New Hartford, Conn., after wfaidi 
the river flows southeasterly a distance of 25 miles to Farming- 
ton, where it makes a bend of nearly 180 degrees and thence 
pursues a winding course to the Connecticut River which it 
enters 6 miles above Hartford. 

The total drainage area is about 600 square miles. The East 
Branch is the smaller of the two branches, and only the upper 
end of its watershed, amounting to 18 square miles, is in thb 
State, in the town of Granville. The West Branch, however, 
rises in the town of Becket and pursues a southerly course for 
17 miles through Otis, Tolland and Sandisfield to the State line 
at Colebrook, with a total fall of about 700 feet. The area 
tributary to the West Branch at the State line amoimts to 103 
square miles. All told there are 121 square miles of the Farm- 
ington watershed within this State. 

The basin of the West Branch within this State is a wooded, 
thinly populated region. The following towns comprise the 
greater part of its watershed in Massachusetts: — 



Namb. 



Population 
in 1915. 



Otie, 

Sandisfield, 

Tolland, 



442 
564 

199 



The slopes are steep and abrupt and the run-off is rapid. 
The mean annual precipitation is high, amounting to about 4S 
inches. There are no manufacturing industries in this State on 
the Farmington River excepting a few small sawmills. There 
are numerous summer camps and cottages on the shores of Otis 
Reservoir and Great Lake, or Big Pond. 

In the State of Connecticut the Farmington River becomes 
quite an important stream, and a considerable amount of water 



1918.] SENATE — No. 289. 145 

power is developed from it. The principal towns through which 
it passes in Connecticut are New Hartford, CoUinsville, Union- 
ville, Farmington, Tarriflfville and Poquonock. 

Water Power, 

It can very nearly be said that there is no water power de- 
veloped on the Farmington River in this State at the present 
time. There are about six small sawmills, as shown by Table 
No. XXI., on page 151, which run intermittently and employ 
but one or two men in each mill. The actual amount of power 
used in them is exceedingly small. 

Throughout this State, and, in fact, the rest of the country, 
there has been a marked change in the use of small water 
powers during the last half century, and this change is nowhere 
better illustrated than on the Farmington watershed. Before a 
joint special legislative committee on western transportation 
facilities, which reported to the General Court in 1913, it was 
testified that at one time there were 71 mills in operation on 
the Farmkigton River above the Connecticut line. The entire 
western hill region was formerly fairly dotted with small grist 
mills, sawmills, chair and bedstead factories, woolen mills, etc., 
but the change -to modern conditions, with larger mills and 
larger power requirements, together with increased transporta- 
tion facilities and the development of steam and gasoline en- 
gines and electric power, have largely done away with these 
small water-power privileges, except where they are so located 
as to possess other advantages. The Farmington valley is 
entirely without transportation facilities except for the electric 
line recently built from Huntington to Lee, which runs across 
the upper end of the basin. 

The topographical sheets of the United States Geological 
Survey constitute the chief source of general information avail- 
able at present for estimating the undeveloped power on the 
Farmington River, although two reservoir sites were surveyed 
and will be discussed later. The total undeveloped power of 
the West Branch between North Otis and the State line 
amounts to 4,740 horsepower if estimated on the basis of a 
mean flow of 1.90 second-feet per square mile. The topographi- 
cal map also indicates a fall of 200 feet between the Otis 
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Reservoir and the main stream, which would yield an addi- 
tional 535 horsepower, making a total of 5,275 horsepower for 
the West Branch in this State. 

Some thirty or forty years ago various mills on the river in 
Connecticut joined together to build the Otis Reservoir, located 
in Otis, Tolland and Blandford. A dam about 30 feet high and 
600 feet long was built which flooded two natural ponds and 
made a large reservoir having an area of 1,064 acres, con- 
trolling a watershed of 17.6 square miles. A draft of 27 feet is 
obtainable, which gives a storage of about 800,000,000 cubic 
feet. Surveys were also made for raising Great Lake, or Big 
Pond, which is located a mile and a half north of Otis Reser- 
voir, and is tributary to it. Some of the flowage rights were 
also bought up, but after the Otis Reservoir had been in opera- 
tion for a while it was found that its capacity was large enough 
to control the flow above it, and the project of raising Great 
Lake was then abandoned. 

The construction of additional storage reservoirs on the 
West Branch of the Farmington River is largely a question of 
finding a market for the power or the water that will justify 
the cost. The Otis Reservoir occupies the only really good 
site in this State, and there are no other tributaries of the 
West Branch that ofiPer an opportunity for a storage reservoir 
of any size. 

Two reservoir sites were surveyed on the West Branch, one 
at the village of North Otis and the other just above the State 
line at New Boston. 

North Otis Site, — This is the upper site, about 1 J miles 
above the village of Otis, with a drainage area of 16.8 square 
miles. The valley is comparatively narrow with not much 
tilled land, and a steep slope on the east but a more gradual 
slope on the west. Both slopes are well wooded having a coarse 
soil but no visible ledge at the dam site although it probably 
exists at no great depth. 

A dam 65 feet high and 1,000 feet long will create a reservoir 
about 3| miles long and about 2,400 feet wide at its widest 
point, covering an area of 743 acres, with the flow line 60 feet 
above the present water level, which will give 804,293,750 cubic 
feet of storage. 
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The earth dam, spillway, reservoir site and removal of build- 
ings will cost about $235,000 on a pre-war basis of prices. 

There are three ponds within the reservoir site. The lower 
pond of about 30 acres has a low dam at its outlet, and fur- 
nishes power for a small sawmill which will be flooded. The 
second pond is only a few acres in area, but the upper pond, 
known as Shaw Pond, covers 80 acres. 

An assumed annual run-off of 25 inches over the net area of 
the watershed will produce about 906,000,000 cubic feet of 
water, which is about 100,000,000 cubic feet more than the 
capacity of the reservoir. It is therefore safe to assume that 
the reservoir will be filled at least once a year. 

About 3| miles of new road will have to be built to replace 
the State highway which follows the stream for nearly the 
entire length of the reservoir. S6me 22 houses and buildings 
are also within the flow line and will have to be moved. 

New Boston Site. — This is the lower reservoir basin on which 
three dam sites were surveyed, the first just above the Con- 
necticut line, and the second and third about li miles above 
this line. Dam No. 1 would have a height of 160 feet and a 
length of 1,400 feet, creating a reservoir about 3 miles long, 
with an area of about 523 acres, and a storage capacity of 
1,228,000,000 cubic feet. Dam No. 2 would have a height of 
110 feet and a length of 1,270 feet, creating a reservoir of about 
344 acres with a storage capacity of 590,000,000 cubic feet. 
Dam No. 3 would have a height of 80 feet and a length of 900 
feet, creating a reservoir of about 219 acres with a storage 
capacity of 295,000,000 cubic feet. Dams Nos. 1 and 2 would 
have to be built of stone or concrete masonry, as there is no 
opportunity for a side spillway, but Dam No. 3 could be an 
earth fill with provision for spillway on one side. 

No estimates have been made of the cost of these dams, as 
the storage does not appear to be sufficient to justify their 
probable cost on our present knowledge of a market for the 
power. 

The main highway follows the river throughout the entire 
length of the proposed reservoirs, and would have to be re- 
located. There are also a nimiber of houses and buildings with- 
in the proposed basin which would have to be moved. 
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The valley of the West Branch is narrow with steep slopes, 
affording many good dam sites but small storage. Neverth^ 
less, the power possibilities of this stream are interesting and 
worthy of further study, as there should be a market for the 
power in Connecticut if not in this State. 

The best method of utilizing the flow of the stream is a 
question to be determined, but, as a suggestion, if a low dam 
'Were erected just below the junction of the outlet of the Otb 
Reservoir with the West Branch, and the flow conducted by a 
force main to a power site near the State line, a head of about 
500 feet could be obtained which would develop from the 
watershed of the Otis Reservoir and the proposed reservoir at 
North Otis about 3,000 horsepower on a twenty-four-hour 
basis at 80 per cent, efficiency, using an assumed mean run-of 
of 1.9 second-feet per square mile of watershed. The force 
main would be about 8 miles long, but no estimate has beeo 
made of its cost. 

Table No. XXII., on page 152, shows the principal lakes 
and ponds on the watershed of the Farmington River in this 
State. 

As previously noted, the principal use of the Farmingtou 
River is in Connecticut, and in 1909 the city of Hartford, 
Conn., petitioned the Greneral Assembly of that State for au- 
. thority to appropriate the waters of the Nepaug River and 
Phelps Brook, two tributaries of the Farmington in Connecti- 
cut which enter it in the vicinity of Collinsville. 

Due to the opposition of the power owners on the river 
below, who claimed that the taking of these streams would so 
deplete the flow of the main river as to cause irreparable 
damage to their interests, this petition was denied by the Gen- 
eral Assembly. 

However, an expansion of the city's water supply was abso- 
lutely necessary, and the matter was amicably adjusted be- 
tween the mills and the city by an agreement on the part of 
the city to construct a compensating reservoir on a large 
tributary of the Farmington River, farther up-stream. This 
was to be used for the benefit of the mills in lieu of the water 
diverted from Nepaug River and Phelps Brook by the city. 
In 1911 the General Assembly was again petitioned and the 
required legislation secured. 
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The city then proceeded to acquire the necessary land, but 
the owner of one large and important property fought the con- 
demnation proceedings in the courts, and carried his case 
through the State courts and up to the United States Supreme 
Court. This court gave final judgment in favor of the city on 
April 17, 1916. 

The following statement of the points at issue is taken from 
a description of this case by Caleb Mills Saville, chief engineer 
of the Hartford Water Works, in the "Engineering News" 
of Aug. 10, 1916, from which the brief summary above is also 
taken. This decision may prove of considerable importance in 
case the Commonwealth of Massachusetts desires to authorize 
the building of reservoirs with rights of condemnation of the 
land required therefor. 

The respondents demurred to the appointment of appraisers on the f ol* 
lowing grounds: that the wattf of the compensating reservoir was not for 
the use of the city of Hartford; that the city was not required but simply 
authorised to return water to the river; that the maintenance of the flow 
of the river was not a public use but a private benefit to lower riparian 
owners; that the real purpose of the compensating reservoir was to enable 
the city of Hartford to trade off the impounded water in lieu of paying 
money damages; that such a purpose was uncertain of accomplishment 
because lower riparian owners would be legally entitled to take their com* 
peDsation in money; that the resolution, in so far as it purported to take 
the respondent's land for the purposes of a compensating reservoir, was in 
violation of the Constitutions of Connecticut and of the United States. 

This demurrer was sustained by the judge of the Superior Court, but on , 
appeal the Supreme Court of Errors of the State overruled the decision, 
holding that the taking was for a public use and not contrary to the Con- 
stitution of the State or of the United States (87 Conn., 193 et 8eq.), and 
remanded the case to the Superior Court to be proceeded with according 
to law. Under this ruling appraisers were appointed to establish the 
value of the land. Appeal was again made to the Supreme Court on points 
of law. This appeal was not sustained. Application was then made to the 
Supreme Court of the United States for a writ of supersedeas, and it was 
ordered issued by Associate Justice Charles E. Hughes, Feb. 10, 1916, 
three and a half years after proceedings were begun. 

What constitutes a '^ public use" was the single Federal question in- 
volved. From the nature of the case this can be neither definite nor fixed, 
but must depend upon that which the public necessity, convenience or the 
welfare of society at a particular time may demand. To quote again: — 
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» 

What is public use? Our historical research discloses the meaning of the tern 
'* public use " to be one of constant growth. As society advances, its demands upoB 
the individual increase, apd each demand is a new use to which the resouroea of iht 
individual may be devoted (Tuttle v. Moore, 3 Ind. Ter. 712). 

The definition of the term ''public use" for which land may be appropriated 
should comprehend not only all existing public purpones justifying such appropria- 
tion, but should anticipate the further exigencies of society, demanding new laws and 
varied exercise of the.protecting and fostering aid to the State (Concord Railroad Co. 
V. Greely, 17 N. H. 47). 

In the brief for the petitioners the following difif^rent dasses of "public 
use" were given: — 

1. When the United States, a State or a municipal corporation seeks to 
acquire a parcel of land on which to carry out its proper public functions, 
or to perform some act directly enhancing the security or health of the 
oommunity, as taking land for forts, schoolhouses, etc. 

2. When the public is supplied with some conmiodity or convenience, as 
takings for railroads, water supplies, parks, etc. 

3. When individual members of the public are enabled to cultivate 
their lands or carry on their business to better advantage, as oonstructioii 
of dams, building of levees, swamp and irrigation districts. 

The opinion of the Supreme Court of Errors of Connecticut, sustained 
by that of the Supreme Court of the United States, while not establishing 
the principle of compensation in kind in lieu of money damages, does 
sanction the taking of land by eminent domain for the purpose oi con- 
serving waste waters and returning them to a stream, and it also holds 
that such action is for "public use" and not a violation of the Constitu- 
tion of the State of Connecticut or that of the United States. 



This judgment plainly shows that the ri^t of State Legislatures to 
conden^i lands under eminent domain rests on the broad principle of public 
benefit, irrespective of how few there are who avail themselves of the 

privilege. i 
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HOUSATONIC RiYER. 

The Housatonic River is formed in Pittsfield by the union of 
its East, West and Middle branches. From thence it flows in a 
southerly direction about 125 miles across Massachusetts and 
Connecticut to Long Island Sound, which it enters about 4 
miles east of Bridgeport. The total drainage is about 1,930 
square miles. The area tributary at the Massachusetts-Con- 
necticut boundary line is 532 square miles, of which 12 square 
miles are in Connecticut and 33 square miles in New York 
State. 

The river runs through a beautiful valley flanked much of 
the way by wooded hills, with now and then a bordering of 
alluvial meadow land, and, as compared with the other streams 
in Massachusetts west of the Connecticut River, its basin is 
open with relatively flat slopes. In places the immediate valley 
along the stream attains a width of 2 or 3 miles, and all told 
that part in Massachusetts contains a considerable amount of 
very good farming land. 

In general, the entire watershed within this State might be 
spoken of as one large simuner resort. It is to this region that 
the term ''the heart of the Berkshires" is applied. 

The following table shows the principal cities and towns in 
the basin in Massachmietts: — 



Namb. 



AUord, . 
Dalton, 
Ecremont, . 
Great Barrington, 
Hinsdale, 
Lanesboitmsh, 
Lee, . . . 
Lenox. . . 



Pop- 
ulation in 
1916. 



271 
8.868 

599 
6.027 
1,257 
1.089 
4,481 
3.242 



Namb. 



Monterey, 
New Marlboroush, 
Pittafield, . 
Riohmond, . 
Sheffield, 
Stookbridge, 
Tsrrincham. . 
West Stockbridse, 



Pop- 
ulation in 
1915. 



858 

1.030 

39.607 

564 
1.862 
1.901 

827 
1,277 
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Pittsfield is the principal city in the basin, with a population 
of nearly 40,000. A considerable amount of manufacturing is 
carried on here, the development of which has been almost 
entirely independent of water power. Above and below Pitts- 
field there is a certain amount of manufacturing distributed 
along the river. This consists largely of paper and woolen milk, 
which in most cases were originally attracted to their locations 
by the water power of the river. Due to the manufacturing 
waste discharged into the river, particularly that from the 
paper mills, the water of the river is highly polluted. 

While the river is not as subject to such sudden and great 
rises as are the Westfield and Deerfield rivers, yet at times 
considerable annoyance and some damage is caused. The 
situation is somewhat different from that on the other two 
rivers mentioned. On them the floods are caused by the steep 
and rocky slopes which shed their water in torrents, while on 
the Housatonic River the valley is so flat that the trouble b 
chiefly caused by the length of time required for the water to 
run off. 

Water Power, 

Table No. XXIIL, on pages 159 to 161, gives the list of the de- 
veloped water powers on the Housatonic River within the State 
of Massachusetts. The total developed head between Pittsfield 
and the State line is about 210 feet, while on the East Branch 
above Pittsfield an additional 325 feet are in use. The total 
installed wheel capacity amounts to nearly 12,000 horsepower, 
of which 6,743 horsepower is used by various paper miUs, in, 
which the Dalton Power Company is also included, and 4,066 
horsepower in the textile mills. That portion of the river in 
the State of Connecticut is much more important from a water- 
power standpoint. The stream has a total fall of 645 feet be- 
tween the State line and Long Island Sound, of which about 
250 feet have been developed and are in use. The two largest 
developments are at Falls Village and Bulls Bridge, where 
water wheels of 15,000 and 10,500 horsepow^er, respectively, are 
installed. Of the remaining .395 feet in Connecticut a con- 
siderable part can doubtless be developed if the cost of power 
should warrant it. 

The accompanying profile shows the distribution of the de- 
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veloped and undeveloped stretches of the river within this 
State. Between Pittsfield and the State line there is a total 
fall of 314 feet^ of which 104 feet are not at present in use. 
This 104 feet is so distributed along the river that it is doubtful 
if any of it could be considered as a separate privilege. 

Storage. 

Table No. XXIV., on pages 162 and 163, shows the principal 
lakes and ponds of the Housatonic River Basin within this State^ 
with estimates of the storage capacity of those used as storage 
reservoirs. At the present time there are eight which might be 
said to be so used in addition to the reservoirs used for munic- 
ipal water supplies. A ninth reservoir, Richmond Pond, was 
formerly drawn on for storage, but is not made use of at pres- 
ent. The eight reservoirs have an estimated total capacity of 
537,000,000 cubic feet and a combined drainage area of 63 
square miles. 

In regard to the question of additional storage on the Housa-* 
tonic River, the following statement regarding this stream was 
made in the 1880 water-power census: — 

Much has been done to improve the storage of the natural ponds by 
raising their surfaces by dams, and some entirely artificial reservoirs have 
also been built; undoubtedly the work might be carried on further on 
some of the trihiitaries, but it is the opinion of good judges that the reser- 
voir capacity of the upper river has been developed about as much as is 
really practicable. 

This statement is even more true to-day than at the time it 
was made. 

The main river and the principal branches of the Housatonic 
River are closely followed by railroads with towns located at 
short intervals, and with valuable farming land of varying 
widths bordering the stream. In no case are the conditions 
such that a reservoir could be created giving a large amount of 
storage without seriously affecting railroads and towns. Below 
is given a description of the possible reservoir sites with reasons 
for considering them unfavorable. 

If any additional storage to be created is to be of much use 
to the mills within this State, this storage must be obtained 
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either above or just below the city of Pittsfield. As previously 
stated, below Pittsfield there is a total of about 210 feet of 
developed head north of the Connecticut line, with an addi- 
tional 250 feet within the State of Connecticut. Considering 
now the possibilities of storage above the city of Pittsfield, tin 
only place on the East Branch of the Housatonic where the 
topography is such as to make the creation of a reservoir pos- 
sible is just above the Hinsdale station on the main line of the 
Boston & Albany Railroad. At this point the drainage area is 
24 square miles, of whick 7 square miles are at present under 
control by Ashmere Lake and the Plunkett Reservoir. Just 
above the Hinsdale station there is a large area amounting to 
nearly 1,000 acres, part of which is fair farming land and part 
brush and scrub timber land. It would be possible to construct 
a dam not over 700 to 900 feet long which would flood this 
meadow to a depth of 15 to 20 feet. The main line of the 
Boston & Albany Railroad extends along one side of it, and 
would be flooded for a distance of from 3 to 4 miles. There are 
three tracks the entire distance, and at the lower end thev 
branch out to seven and eight for the switching yards above 
Hinsdale. This is at the upper end of the steep grade east of 
Pittsfield. It is doubtful if the Boston & Albany Railroad 
Company would consent to the disturbance of their tracks 
under, any conditions, and it is also doubtful if tiie volume o( 
storage obtainable would be sufficient to warrant the cost of 
relocating or raising the tracks. In addition, 1,000 acres or 
more of what may some day be turned into the finest farming 
land would be destroyed for agricultural purposes. 

On the Middle Branch of the Housatonic River the increase 
of storage is limited to raising Pontoosuc and Onota lakes. As 
far as the physical conditions are concerned, both could be 
raised from 10 to 15 feet, 10 feet adding about 240,000,000 
cubic feet to Pontoosuc Lake, and 275,000,000 cubic feet to 
Onota Lake. 

In the case of Pontoosuc Lake this would mean hea^'y 
damages due to flooding from 30 to 50 summer camps and cot- 
tages which literally surround the lake. In addition, the 
Berkshire Street Railway Company's electric line follows the 
east side of the lake for a distance of about a mile, and for the 
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greater part of this distance it is only from 3 to 8 feet above 
the present high water level. Pontoosuc Lake is also the 
popular resort of the city of Fittsfield, and there is no doubt 
but that its value for pleasure purposes is much greater than 
would, be the increased storage. On account of the rapid 
growth of Pittsfield, land values throughout the surrounding 
region are exceedingly high; therefore it would appear to be 
out of the question to consider increasing the storage of Pontoo- 
suc Lake. 

The conditions at Onota Lake are somewhat more favorable, 
as there are not nearly as many cottages, nor is the lake as 
extensively used. The drainage area, however, is only 10 square 
miles, so that any additional storage above that already exist- 
ing could be used but once a year. The use of this lake for 
storage might be complicated by the fact that it is drawn on by 
the city of Pittsfield for its water-supply during the low water 
periods. A small amoimt of additional storage might be ob- 
tained here, but in view of the above facts the cost of further 
investigation would not be justified unless there was more 
prospect of obtaining a considerable amount of storage. 

On the West Branch there is something like 45,000,000 cubic 
feet of storage that can be had in Richmond Pond by repairing 
the dam and using it to its full capacity. The cost of these 
repairs would not be large. The Sprague Ice Company have 
large ice houses located on the shores of Richmond Pond be- 
tween it and the tracks of the Boston & Albany Railroad. The 
lake is held to its present level by a low earth dam about 1,500 
feet long, the greater part of which is not more than 4 to 6 
feet high, but the level is so near that of the Boston & Albany 
tracks, and the length of the dam so great, that it is hardly 
practicable to increase the storage. 

Passing down the main river below Pittsfield the possibility 
of a reservoir at Lenox station, some 8 miles below, was con- 
sidered. At this point a dam from 600 to 800 feet long could 
be built that would raise the water level about 25 feet, flooding 
back to Pittsfield and giving about 600,000,000 cubic feet of 
storage, according to the topographical map. The profile of the 
river showed, however, that such a dam would flood a part of 
Kttsfield in addition to affecting about 4 miles of the Housa- 
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tonic branch of the New York, New Haven & Hartford 
road, as well as a mile or more of the Berkshire Street Rai 
Company's tracks, and hence its construction would be ol 
the question. 

There is also an open stretch of country on the main 
above South Lee which could be flooded by a dam a shoj 
tance above where the New York, New Haven & Hartford 
road crosses the river. The water could be raised 30 feet 
out affecting the lowest privilege at Lee, but it would a1 
certainly flood a part of the village of East Lee, and the 
which would be flowed is all of the finest quality for farmij 

The topography of the valley below here is such as to 
the creation of any large storage reservoir along the main 
impossible. As to the tributaries that enter below Piti 
Hop Brook, which comes in just above South Lee, contaii 
possibility in Tyringham. A dam could be built about 
half mile above the center of the village at a point where 
road crosses the stream, which if built to a height of 50 t< 
feet would form a reservoir having a capacity of 250,000,( 
300,000,000 cubic feet, according to the topographical 
The greater part of this land is meadow land, but not of 
great value as that along the Housatonic River. 

The use of Stockbridge Bowl, in the town of Stockbri< 
IS precluded by the value of the land surrounding it, w] 
forms a part of the estates of wealthy summer residents, 
addition, an extremely long dam would be required to add 
terially to the storage. 

Conclusions. 

While the large amount of developed and undeveloped ft 
on the Housatonic River makes any increase in the storage 
the basin highly desirable, the natural topography of the basi 
is such that when considered in connection with the location 
the towns and railroads the creation of this storage becomes t< 
costly to be feasible. It may be that small amounts of storaj 
can be created at various places that would be of considerabl 
benefit to powers located directly below them, but when 
comes to the creation of a comprehensive system of storaj 
reservoirs large enough to materially affect the flow of the mai 
river, one is forced to the conclusion that the cost would be 
great. 
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HoosAC River. 

The Hoosac River drains the northwestern corner of Massa- 
chusetts and is formed at North Adams by the union of the 
South and North branches. From this point it flows in a 
northwesterly direction past Williamstown to the Massachu- 
setts-Vermont boundary line, and after crossing the south- 
western corner of Vermont continues in New York State and 
becomes one of the most important tributaries to the Hudson 
River, which It enters at Mechanicsville. Its total drainage 
area is 710 square miles. At the Massachusetts-Vermont 
boundary line the tributary area is 204 square miles, of whid 
39.6 square miles are in Vermont. 

The Hoosac Valley in this State is fairly open adjacent to the 
stream, and contains a considerable proportion of good agri- 
cultural land. The hills flanking the valleys rise to a consider- 
able height, the Hoosac Range which is pierced by the Hoosac 
Tunnel forming the divide between the Hoosac and Deerfidd 
rivers, while Mount Greylock, the highest point in the State, is 
located in the angle between the South Branch and the main 
river. The mean annual rainfall is about 42 inches. 

The following table shows the principal cities and towns 
within the basin in this State: — 



Namb. 


Pop- 
IMS. 


Naju. 


Pop- 

ulatioDis 

IMS. 


Cheshire 

Clarksburg 


13,218 
1.585 
1.114 


NewAshford, .... 
North Adams. .... 
Williamstown 



tt.0B5 

8.« 



Water Power, 
The power situation on the Hoosac River is similar to that 
on the Housatonic River, inasmuch as the greater part of the 
water power of the stream is located outside of the State. In 
New York State there are several important powers on the 
Hoosac River, as shown by the following table which is taken 
from the water-power census of New York State made in 1908.^ 

1 Fourth Annual Report, New York State Water Supply Commission, p. 728. 
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Water Power on Hoosac River in New York. 




Location. 


Product. 


Avail- 
able Fall 
(Feet). 


Horsepower 
Caoacity of 

Flant. 


Schagfatiooke. 
Schaghtiooke, 
VaUey Falls. 
Valley Falls. 
Valley Falls. 
Johnsonville, 
Hooaick Falls, . 
Hoosick Falls, . 








Eleotrio power, . 

Flax 

Flax and cotton. 

Cotton. 

Feed, .... 

Electric power, . 

Electric light, . 

Reapers, etc., . 


• 




IflO.O 
7.5 
16.0 
13.0 
14.0 
34.5 
19.5 
20.0 


20.000 
150 
652 
116 
295 

5.000 
600 
500 



The water powers within Massachusetts were developed at 
an early date, and whUe most of them are small they have 
played an important part in the growth of manufacturing in 
this valley. The original manufacturing plants located in 
Adams, North Adams and Williamstown on account of the 
water power, but as the industries have grown their demand 
for power has greatly exceeded that available in the river, and 
steam auxiliaries of greater and greater size have been added, 
with the result that now the water power is distinctly the 
auxiliary, and the chief reliance is placed upon the steam 
plants. The water-power installations vary from 100 to 500 
horsepower, and are used when there is water in the river. 
In some of the larger mills, such as the Berkshire Cotton Manu- 
facturing Company at Adams, and the Arnold Print Works at 
North Adams, the demand for power and water for manu- 
facturing purposes has become so great that the power is all 
furnished by steam, and no water power is at present developed 
at their privileges. 

The total installed wheel capacity on the river, in Massa- 
chusetts, as shown by Table No. XXV., on page 167 and 168, 
amounts to 4,018 horsepower. There are a few small privileges 
that were formerly used that are now idle, but outside of these 
abandoned privileges there is no undeveloped water power on 
the river in this State. 
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Storage. 

There are two reservoirs in the upper part of the basin that 
are drawn on for storage, one on each of the two branches. 
The Clarksburg Reservoir, on the North Branch, is owned by 
the Windsor Print Works, and according to the Geological 
Survey map covers an area of 49 acres. It can be drawn 8 
feet with an estimated storage of 11,000,000 cubic feet. A 
large ice house of the Clarksburg Ice Company is located on its 
shores. The reservoir is formed by a low earth dam about 200 
feet long, and to raise it materially would require a very long 

* 

dam. 
The Cheshire Reservoir is at the head of the South Branch, 

« 

and has an area of 387 acres, formed by an earth dam about 
1,000 feet long. It can be drawn to a depth of 8 feet giving an 
estimated storage of 67,000,000 cubic feet. This reservoir vas 
originally built and formerly maintained by all the mills on the 
river, but those lower down have gradually dropped out, and at 
present it is maintained by the mills on the North Branch only. 
The topography of the Hoosac Basin in this State is not such 
as to make the creation of additional storage for water power 
feasible. 
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QuiNEBAUG River. 

This stream, the most important tributary to the Shetucket 
River, rises in the towns of Brimfield, Wales and Holland, in 
Massachusetts, flows easteriy and southerly through the towns 
of Southbridge and West Dudley, and after crossing the Massa- 
chusetts-Connecticut line joins with the French River and con- 
tinues on a southerly course to join the Shetucket River, later 
finding its way into the Thames and Long Island Sound. 

Its total length from Mill Brook in Brimfield to its mouth is 
about 60 miles, and its total drainage area is 725 square miles; 
but as most of this area, together with many of the larger and 
more important mill privileges, is in the State of Connecticut, 
this report is concerned only with 163 square miles of the upper 
drainage basin north of the Massachusetts-Coimecticut line. 
This upper basin is about 12 miles north and south by 15 miles 
east and west, having an average rainfall of about 44 inches. 
With its 21 ponds and reservoirs, mostly of more than 25 acres 
each, it has a fairly steady rim-off, with a total fall of about 
250 feet between East Brimfield and the Connecticut line, 
where there are 14 water powers (given in the table), some of 
which are of considerable size and importance. 

The following list shows the towns in Massadiusetts that are 
largely or partly drained by the Quinebaug River: — 



Namb. 


Pop- 
ulation in 
1015. 


Namb. 


Pop- 
ulation in 
1915. 


Brimfield, 

Chariton 

Holland, 


934 

2.213 

159 


Southbridc9. .... 

Sturbridge 

Wales 


14,217 

1,618 

837 



It also takes in a small area in the southerly part of Warren 
and Brookfield on the north, and parts of Union and Wood- 
stock, Conn., on the south. 
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WcUer Power. 

The water power is well developed, and the mills as a whole 
seem to be making good use of the flow. Table No. XXVI., 
on pages 173 and 174, shows the details as to the various com- 
panies, with heads, horsepowers, etc. Several of the mills pur- 
chase auxiliary electric power from the Webster Gas and Electric 
Light Company, which has a transmission line through this 
district. Most of the mills are above 200 horsepower, the 
larger ones being located at Southbridge, namely, the South- 
bridge Printing Company, the American Optical Company, the 
Central Mills Company, and the Hamilton Woolen Company, 
which is the largest mill on the upper river. 

The American Optical Company has a well-equipped factorj' 
for the production of lenses and optical goods, and formerly 
took power from a dam above the mill near the tail-race of the 
Central Mills Company, which was conveyed through a long 
canal under private dwellings to their mill. Diu*ing recent years 
they have relinquished this privilege to the Central Mills Com- 
pany and filled in the canal, and are now taking their power 
from the dam below, which was formerly owned by the Colum- 
bia Mills. They have built a new power station and mill build- 
ings on this location, using about half of their installed wheel 
capacity on an average daily load of 1,250 K. W. 

The Central Mills Company is soon to rebuild the dam below 
their privilege formerly owned by the American Optical Com- 
pany, and wiU add this privilege to their present power, which 
will give them about 150 horsepower additional. 

The Hamilton Woolen Company has two dams, one above 
and one at their lower new mills, with a mill pond between 
them at the mouth of Globe Brook, which admits of the use of 
three principal heads of 14, 16 and 22 feet, slightly modified by 
the wheel location with reference to the penstock, giving the 
five different heads shown in the table, and a total capacity of 
1,636 horsepower. 

The new mill of the Fiskdale Finishing Company is using 
power from the upper dam at Fiskdale, and is producing about 
the same line of goods as the Southbridge Printing Company. 
The lower mill is idle at present, but is capable of 300 horse- 
power. 



1918.] SENATE — No. 289. 171 

The Litchfield Shuttle Company, about li miles above the 
Hamilton Mills at Globe Village, although using a little under 
100 horsepower, is said to be the largest shuttle factory in the 
United States. There is a small box factory 1 mile above, using 
power intermittently and not given in the table. 

Undeveloped Water Power. 

A smaU undeveloped head exists below the E. S. Stevens 
Company, and is owned by them, which is not considered worth 
developing on account of the shallow flow of the meadows. 
Another undeveloped head above this company's mill, in which 
the Stevens Company owns an interest, cannot be developed to 
advantage. A small privilege of about 10 feet head is located 
about 1 mile above the Bermus Paper Company, and is owned 
by Wells & Beck. The Central Mills Company has a 7i-foot 
head on which about 160 horsepower is utilized that was re- 
cently bought of the American Optical Company. The Hamil- 
ton Woolen Company has an undeveloped privilege of 13 feet 
head just below their lower mill, which will develop about 300 
horsepower. They also own a privilege at Westville Village, 
having a head of 30 feet and capable of producing about 600 
horsepower, with a drainage area of 92 square miles. 

The head at East Brimfield could be raised, but outside of the 
sites mentioned there seems to be no good opportimity for 
further development of power. 

Storage. 

Table No. XXVII., on page 175, gives the principal lakes 
and ponds on the Quinebaug watershed within this State, with 
data regarding their use for storage purposes. 

The Hamilton Woolen Company is the principal owner of 
storage controlling Mashapoag Pond in Union, Conn., drawing 
from it into Hamilton Reservoir in Holland, which is of nearly 
equal capacity and is regulated at the outlet. The same com- 
pany also owns and controls the flow from Walker and Cedar 
ponds. Altogether, this storage varies from 150,000,000 to 
200,000,000 cubic feet in the upper 4 to 6 feet of draft. 

The Fiskdale Finishing Company owns and controls Long 
Pond and Alum Fond, getting the benefit of the drainage area 



172 CONSERVING THE FLOW OF WATER. [Mar. 

of two smaller ponds above, but not controlling them. These 
produce over 87,000,000 cubic feet of storage which is usually 
drawn upon during the latter part of the week, when the 
Hamilton Woolen Company has shut off its supply from the 
Holland Reservoir. 

No more sites of additional storage have been discovered in 
this basin. These storage reservoirs and several other ponds 
distributed through the upper basin tend to regulate the freshet 
flows from the drainage area, and to prevent disastrous effects 
from floods. 

Altogether, the Quinebaug basin furnishes a steady flow for 
the greater part of the year, and the mills seem to be making an 
efficient use of it. A small part of the drainage area of Hatchet 
Brook, of a trifle less than 3 square miles, has been developed 
for water-supply purposes by the construction of four small 
reservoirs of 5, 3^, 22 and 67 acres, respectively, all within the 
town of Southbridge. 
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French River. 

The watershed of the French River adjoins that of the Black- 
stone on the west. The river has its source in Spencer and 
Leicester, and flows in a southerly direction some 25 to 30 mSes 
to the town of Thompson, Conn., where it enters the Quine- 
baug River of which it is the most important tributary. 

The watershed of the French River comprises an area of 112 
square miles. Its width varies from 3 to 7 miles, with an aver- 
age of about 5 miles. 

The genera] character of the basin closely resembles that of 
the Blackstone River, although it contains no large cities such 
as Worcester. The following list gives the towns within the 
basin in this State: — 



Name. 



PopuJatioo 
in 1915. 



Dudley, 
LeicMter, 
Oxford, . 
Webster, 



4.373 

S,S23 

3.476 

12^ 



Most of these towns originally grew up about water-power 
developments, as in the case of the Blackstone River. 

Water Power. 

Table No. XXVIII., on pages 178 and 179, gives the details 
regarding the developed water power on the French River. 
The water power on the French River, within this State, has 
been largely developed, and is almost all in use at the present 
time. The fall in the river above the Connecticut line is mostly 
grouped in two localities, the first being just above the State 
line, where the river forms the boundary line between Dudley 
and Webster. In this locality there are four privileges with an 
aggregate head of 48 feet. Above this there is a flat stretch of 
river extending from North Village, in Webster, up as far as 
the lower part of North Oxford. Between these two points 
there is but one privilege, that of A. Howarth & Son at Oxford. 
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The slope of the river becomes steep m North Oxford, and from 
there up to the Clark Woolen Company's privilege, at the foot 
of Greenville Reservoir in Rochdale, there are a succession of 
privileges developing a total of 182.5 feet of head. The only 
privilege unused at the present time is the lower one belonging 
to the Reid Mills in North Oxford. 

The watershed of the French River is not large and its basin 
is narrow; its tributary basins are also short and small in area. 
However, there are water-power developments on Mill Brook*at 
the outlet of Lake Chaubunagungamaug, on the outlet of 
Merino Pond in Dudley, and also on Mill Brook and Little 
River which enter at Oxford. 

Storage. 

Table No. XXIX., on page 180, shows the principal lakes and 
ponds on the watershed of the French River in this State. All 
but three are used either as mill ponds or as storage reservoirs, 
with a total estimated storage capacity of 1,000,000,000 cubic 
feet. Those used primarily as storage reservoirs control 50 
square miles of drainage area, which is about 45 per cent, of the 
total watershed of the river. 

These reservoirs have been developed in part by individual 
miUs and in part by co-operation of a number of mill owners. 
S. Slater & Sons of Webster have played a leading part in the 
development and maintenance of these reservoirs. 

The consensus of opinion appears to be that storage for 
water power has been developed about as much as is feasible, 
and that any additional reservoirs would be too costly. A 
reconnaissance of the basin substantiates this opinion, as all of 
the best sites have been developed and are in use. 
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Blackstone River. 

he Blackstone River is formed near the city o>f Worcester 
the union of several brooks, and flows in a southerly direc- 
through Millbury, Uxbridge and Blackstone into Rhode 
pd where it passes through Woonsocket, Lonsdale and 
rtucket and enters the Providence River at Providence. It 
a total drainage area of about 475 square miles, of which 
square mUes are in the State of Massachusetts, 
le principal tributaries are as foDows: — 



Namb. 



Drainage 

Area (Square 

Milea). 



fiiver, . 
eh River, 
tford River, 
: River, . 



Hicunond River, 



84.5 
108.5 
68.0 
84.0 
87.0 



ikiill River enters the Blackstone below the dams in Woon- 
kety although its watershed is almost entirely in Massachu- 
ts. There are two privileges on it in Woonsocket, the upper 
which is partly in Massachusetts. The Branch River, on the 
ler hand, drains an area largely in Rhode Island, although 
wing in a northeasterly direction it crosses into this State, 
lere it enters the main river between the privileges of the 
xanac Mills of the American Woolen Company and the Black- 
Dne Manufacturing Company. 

The following towns in this State are largely drained by the 
lackstone River: — 



Namb. 



iacketone, . 

Ouglas, 

rafton, 

Copedale, 

lendon, 

Cllbury, 



Pop- 
ulation in 
1015. 



5.680 
2,170 
6.260 
2,663 
083 
5,206 



Namb. 



Northbridge, 

Shrewsbury, 

Sutton, 

Upton, . 

Uxbridge, 

Worcester, 



Pop- 
ulation in 
1015. 



0.254 
2.704 
2,830 
2,036 
4,021 
162,607 
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The cities of Providence, R. I., and Worcester, Mass., might 
be said to be situated at the mouth and the headwaters of the 
Blackstone River, respectively, the intervening territory being 
well covered with small manufacturing towns in which the 
manufacture of textiles predominates. The phenomenal growth 
of Providence and Worcester has been due to their favorable 
situations as regards transportation, but the location of the 
other towns in the above list was probably determined by the 
water power of the Blackstone River. The early growth of 
this region was further aided by an attempt to develop water 
transportation by the construction of the Blackstone Cansl 
from Providence to Worcester, which was completed in 1828, 
and although of advantage to the towns in the valley, it pro\'ed 
unprofitable for the promoters, and went out of use in 1838. 
About 1848 its place was taken by the Providence & Worcester 
Railroad, which acquired the property of the Canal Compaoy 
along the river. 

While the Blackstone watershed is far from level, yet the 
hills are rolling and the region is well suited to farming. Due 
no doubt to the many manufacturing communities, a conside^ 
able part of the watershed was cleared and devoted to agri- 
cultural piu'poses at one time. However, this valley also shared 
the general movement toward the abandonment of farm land 
that occurred throughout New England during the latter part 
of the nineteenth century, and large areas have grown up to 
brush and small trees; but a strong tendency in the opposite 
direction is now discernible. 

Water Supply. 
The only large city in the basin in this State is Worcester, 
and the chief problem of w^ater supply has been concerned with 
that city. The waters of Lynde Brook were acquired in 1863. 
a part of Tatnuck Brook added in 1883, and the upper part of 
Kettle Brook in 1895. These watersheds comprise an area of 
12.25 square miles in the Blackstone basin. To this has since 
been added Kendall Reservoir in the headwaters of the South 
Branch of the Nashua River, and Pine Hill Reservoir, also in 
the Nashua watershed, is now under construction. These two 
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add 9.35 square miles, making a total of 21.60 square miles. 
It is estimated that the system as thus enlarged will provide for 
a population of 300,000. 

Water Power. 

Information regarding the water power of the Blackstone 
River is condensed in Table No. XXX., on pages 186 to 189, 
and the accompanying profile of the river from the State line 
up to Worcester. The stream has long been noted as being one 

 

of the most completely utilized streams in the world, and justly 
so. 

At one time that part of the river within this State was 
almost completely in use, including not only the main river but 
also all the important tributaries, and even those of but few 
square miles' drainage, such as Dorothy and Singletary brooks. 
It might almost be said that there were no imdeveloped water- 
power privileges, and by far the greater part of this water power 
is still in use, although as in other parts of the State there has 
been a falling ofiP in some of the smaller privileges. 

The size of the mills is such that in most cases their demand 
for power is in excess of the capacity of the stream, so that 
either steam auxiliary plants or electricity are the main de- 
pendence of the mills. The watershed is traversed by the 
transmission lines of the Connecticut River Power Company, 
and, as will be seen from the table referred to above, electric 
power is largely used by the mills. 

The elevation of the upper dam at the South Works of the 
American Steel and Wire Company in South Worcester is 
438.5 feet above sea level. One hundred and fifty-one feet of 
the total fall occurs in Rhode Island below the American 
Woolen Company's privilege in Blackstone and Woonsocket, 
and all of this is developed. Between the American Steel and 
Wire Company's dam and the American Woolen Company's 
tail-water there is thus a total fall in the river of 287.5 feet. 
Within these limits there was at one time a total gross fall of 
about 260 feet developed and in use, although the total net 
effective head was perhaps 25 feet less. At six of the privileges 
with an aggregate gross fall of about 60 feet no water power 
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is developed at the present time. With the exception of the 
low head privilege fonnerly occupied by the Saunders Grist 
Mill these unused privileges are all at the upper end of the 
river above the National Crash Company's dam in Millbury. 

Storage. 

Table No. XXXL, on pages 190 and 191, gives the prin- 
cipal lakes and ponds on the Blackstone watershed within this 
State, w^ith data regarding their use for storage purposes. This 
table shows a total of 1,326,000,000 cubic feet storage capacitj', 
of which 334,000,000 cubic feet is a part of Worcester's water- 
supply system, while the remaining 992,000,000 cubic feet are 
stored for the benefit of water powers and for manufacturing 
purposes. 

The first storage to be created on the river was for the bene- 
fit of the Blackstone Canal. Chapter 27 of the Acts of 1822, 
which incorporated the Blackstone Canal Company, gave it the 
right to raise and use Lake Quinsigamond, Dorothy Pond and 
North Pond in Worcester for storing water required by the 
canal. After the Canal Company went out of business it sold 
its rights in the ponds named below for the following sums: — 

Dorothy Pond, $375 00 

Lake Quinsigamond, . 400 00 

North Pond, 825 73 

Bamshom Pond, 600 00 

Between 1820 and 1870 a number of natural ponds were 
raised and artificial reservoirs created by mills interested in a 
more uniform flow of the river. In most cases these were 
built by an association of the mills most directly affected, as 
represented by the Willis Pond Reservoir, Manchaug Pond oa 
Mumford River, Singletary Pond on Singletary Brook, Clarks 
and Sibley Reservoirs on Cold Spring Brook, and reservoirs on 
Kettle Brook above Worcester. As far as could be learned, 
there have been no new reservoirs built within the last half 
century except those required for municipal water supplies, 
with the exception of North Pond on Mill Brook, in the towns 
of Hopkinton, Milford and Upton, where the dam was rebuilt 
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in 1902. This had been formerly used as a storage reservoir, 
but had fallen into disuse. 

Concerning the question of building additional reservoirs on 
the watershed of the Blackstone River within this State it 
must be said that the cost at the present time would be pro- 
hibitive if built for water-power purposes alone. The best 
locations have already been developed, and thoste remaining are 
precluded from use either by the towns which have grown up or 
the valuable nature of the land which would be affected. There 
appears to be no danger of a shortage of the water required 
for manufactiiring purposes on the river below Worcester, but 
in that city the requirement of additional storage is not an 
impossibility, for a large and extensive manufacturing district 
requiring a considerable supply of water has grown up about the 
stream. The largest miUs are those of the American Steel and 
Wire Company, whose North Works are located on the outlet 
of North Pond, and Central Works and South Works on the 
main river. This company requires a large amount of water in 
its various plants, in all of which it uses extensive return sys- 
tems, and has been active in the conservation and use of the 
existing storage on the river above its privileges. 
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Nashua River. 

The Nashua River, the largest tributary of the Merrimad 
within this State, is formed at Lancaster by the union of 
its North and South branches, and runs in a direction some-| 
what east of north a distance of about 25 miles measur^i in 
a straight line to Nashua, N. H., where it enters the Merrimack 
River. 

The total drainage area of the Nashua River is 530 square 
miles, of which about 262 square miles are contributed by the 
North and South branches. On the eastern side of the river 
the watershed divide is from 3 to 5 miles from the main river, 
and there are no large tributaries. On the opposite side below 
the junction of the branches the river is joined by Catacoona- 
mug Brook, with a watershed of 20.5 square miles; Squanna- 
cook River, with a watershed of 73 square miles; and the 
Nissitissit River, with a watershed of 58 square miles. The 
upper part of the basin is steep and rocky and largely covered 
with forests. 

The principal cities and towns of the basin are located along 
the river and its tributaries, and in most cases grew up in the 
vicinity of water-power developments. Their population is 
shown by the following table: — 



Namb. 



Pop-^ 

Illation in 

1915. 



Ashburnham, 

Aahby, . 

Ayer, . 

Boylston, 

Clinton, 

Fltohburg, 

Groton, 

Harvard, 

Holden, 



2,050 

022 

2,770 

783 

18,102 

30,066 

2,333 

1,104 

2,614 



Namb. 



Lancaster, . 
LeomiDBter, . 
Lunenburg, . 
Pepperell, 
Prinoeton, . 
Shirley, 
Sterling, 
Townaend, . 
Weetminater, 



Ptop- 

datiooiB 
1915. 



17,64« 
1.610 
2.S» 
800 
2,351 
1.408 
1.813 
1.9M 
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The mean annual rainfall varies from 40 inches at the mouth 
to 46 inches at the headwaters^ with an average of about 42 
inches. The run-off of the South Branch is completely con- 
trolled by the Wachusett Reservoir of the metropolitan system 
at Clinton^ and on the remainder of the watershed there are 
numerous natural and artificial ponds which prevent disastrous 
floods. 

Water Power. 

Two of the most important water powers on the river are 
located at Nashua, N. H. The lowest belongs to the Jackson 
Company, whose dam is located near the center of the city, 
with a canal from 1,400 to 1,500 feet long, which gives a head 
of 20 or 21 feet on which there were installed turbines having a 
total of 1,966 horsepower in 1899, at the time Prof. Dwight 
Porter made his reconnaissance of the Merrimack watershed. A 
mile and a half above this is a privilege occupied by the Nashua 
Manufacturmg Company, where water wheels aggregating 3,400 
horsepower were installed on a head of 36 feet obtained by a 
canal about 3 miles long, starting from what was known as the 
Mine Falls Dam. The pond above this extends nearly up to 
what was known as the Runnells Falls Dam, which was used 
solely for storage purposes, and with a head of about 6 feet it 
backs the water up over the Massachusetts-New Hampshire 
boundary line. 

On that part of the river that is in the State of Massachu- 
setts there are a considerable number of water-power privileges 
with a total installation of water wheels amounting to about 
12,000 horsepower, as shown in detail by Table No. XXXII., 
on pages 198 to 201. 

The largest installation on the South Branch of the river is 
that of the metropolitan system at the Wachusett dam in 
Clinton, where four wheels of 1,200 horsepower each, making 
a total of 4,800 horsepower, are installed. On the main river, 
below the junction of the North and South branches, there are 
three privileges developing 37 feet of the 56 feet or so of fall 
between the junction and the State line. 

The North Branch is rather fully developed, there being 22 
privileges between its mouth and the Crocker Burbank Com- 
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pany's mill No. 7 below the Wachusett station above Fitch- 
burg. Seventeen of these are located in Fitchburg, where the 
river has a total drop of 236 feet and one privilege succeeds 
another, the pond of one forming the tail-water of the privilege 
above. Below Fitchburg on the North Branch there are five 
privileges developing 60 feet in the total of 119 feet fall. Part 
of the remaining 49 feet could be developed, but it is so dis- 
tributed as not to constitute any single large privilege. 

Some of the smaller tributaries were also rather fully devel- 
oped during the nineteenth century, and many of the privileges 
on Monoosnoc Brook in Leominster, and on Catacoonamug 
Brook in Shirley, are still in use. The Squannacook and Nis- 
sitissit rivers have but slight fall, the greater part of which is in 
use. 

A great many of the smaller water-power privileges near the 
headwaters of the river have been abandoned, and while there 
are a number of these, and some that have never been in use, 
there are no important stretches that are undeveloped on this 
watershed. 

Storage. 

The principal storage reservoir of the basin is the Wachusett 
Reservoir above Clinton. This was built by the Metropolitan 
Water and Sewerage Board in 190(H)5, at a cost of about 
$11,000,000. The drainage area was formerly 118 square mil©, 
10 of which have been acquired and are being developed by the 
city of Worcester, thus diverting the water to the watershed of 
the Blackstone. The dam at Clinton was built across a narrow 
gorge, the flow line of the reservoir being 129 feet above 
the original river bed, and the lowest point of the foundation 
extending 79 feet below the same point. The main dam b 
built of masonry, and, including terminal structures, is 971 
feet long, with an additional 452 feet of waste weir adjoining 
it.^ The reservoir has an area of 6i square miles, farming the 
largest body of fresh water in Massachusetts. It extends up- 
stream for nearly 8i miles, and overflows land formerly occu- 
pied by about 1,700 inhabitants and by a nmnber of churches 
and schools. The reservoir has a capacity of 64,968,000,000 

> Fifth annual mport, MetropoUtan Water and Sewemss Boazd (1000» p. 87). 



1918.1 SENATE — No. 289. 195 

gallons, or 8,680,000,000 cubic feet, suflBcient to completely 
control the run-ofif above. Directly below the reservoir are the 
Lancaster Mills, who formerly had two water powers with heads 
of 6 and 28 feet, respectively, which were destroyed by the 
appropriation of this branch of the river by the metropolitan 
district; but by the provisions of the metropolitan water act 
not less than 12,000,000 gallons per week of compensation 
water must be allowed to flow past the main dam, together 
with such an additional amount not exceeding the above as the 
Lancaster Mills shall require for domestic or manufacturing 
purposes other than the production of water power. 

In addition to the metropolitan supply, which is carried out- 
side the Nashua drainage basin, the city of Fitchburg and the 
villages of Clinton, Leominster, Lancaster, Shirley, Ayer, Pep- 
perell, Ashbumham, Groton and Holden all have public water 
supplies within the basin, and the city of Fitchburg has ac- 
quired the privilege of taking Stodge Meadow Pond and Ward 
Pond at the upper end of the Souhegan River. In connection 
with the water-supply system of Fitchburg, there are six reser- 
voirs with a total storage of over 225,000,000 cubic feet. 

There are also seven reservoirs in the basin that were raised 
or entirely created for the benefit of the various mills. In most 
cases these were paid for by an association of the mills located 
on the tributaries or that portion of the main river directly 
below the reservoirs. The details are shown in Table No. 
XXXIII. of lakes and ponds of the Nashua River watershed, 
on pages 202 and 203. 

It is proposed to build another reservoir on Whitman Brook a 
mile or so above the Westminster station, in addition to the 
one below South Ashbumham which was built about 1909. 

Additional storage on the Nashua River could be used on a 
total fall of about 65 feet at Lawrence and Lowell on the 
Merrimack River, and on 56 feet on the Nashua River at 
Nashua, N. H. On the main river below Lancaster there is an 
additional head of 37 feet in use in this State, while varying 
amounts of fall have been developed on the tributaries. As to 
the North Branch of the river, the upper part of the basin is so 
moimliiainous and the valleys so steep and narrow that any 
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great increase in the present storage is hardly feasible. Doubt- 
less small reservoirs can be built which might be of considerable 
value for manufacturing purposes, but the topography of the 
watershed above Fitchburg is such as to preclude the prac- 
ticability of building large reservoirs for storing water primarily 
for water power. 

If we disregard the element of cost it is physicaUy possible 
to create storage on Mulpus Brook and on the Squannaoook 
and Nissitissit rivers. The slope of the two rivers is not very 
great, and by building a high dam near the mouth of each river 
reservoirs of large capacity could be created. The topographical 
map shows that on Squannacook River a dam 80 feet high and 
about half a mile long would flow an area of 6.5 square miles, 
giving a storage capacity of 4,000,000,000 cubic feet, as in- 
dicated by the map, and flooding Townsend Harbor and the 
greater part of the village of Townsend, as well as the Feter- 
boro and Shirley branch of the Boston & Maine Railroad for a 
distance of about 7 miles. A definite survey might show that a 
lower dam could be built which would eliminate a considerable 
part of the damage caused in Townsend and Townsend Harbor 
by a dam of the greater height, find still leave a reservoir d 
considerable area and capacity. The drainage area would be. 
about 70 square miles. Outside of the villages the region which 
would form the bed of the proposed reservoir is timber land of 
no great value. 

On the Nissitissit River a dam could be built a quarter of a 
mile above North Village, at which point the tributary drainage 
area amounts to 55 square miles. If a similar dam were built 
here about 80 feet high and half a mile long it would create a 
reservoir of 5.6 square miles, according to the topographical 
map, extending up as far as West Hollis and Brookline. The 
storage would amount to about 2,600,000,000 cubic feet. The 
Milford Branch of the Boston & Maine Railroad, a single 
track line, runs up through this valley, and would require re- 
locating, but outside of this the damage would not be excessive. 
The greater part of the valley is timber land. 

Whenever a complete study of the Merrimack River storage 
is made both sites should be considered and might be de- 
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veloped, especially if the Merrimack River is canalized as far as 
Lowell and it becomes necessary to construct reservoirs to com- 
pensate the mills for the water required for lockage by the 
canal. The head on which water stored in these two reservoirs 
could be used amounts to 178 feet in the case of the Squanna- 
cook, and about 125 feet for the Nissitissit, which is not enough 
for a profitable venture at the present time, as it is doubtful if 
the value of the stored water would justify the expenditure. 

The site on the Nissitissit River, the upper end of which is in 
New Hampshire, appears to be the more favorable of the two, 
but in view of the great cost of these reservoirs it was not con- 
sidered that a detailed survey of the sites was warranted at the 
present time. 



198 CONSERVING THE FLOW OF WATER. [Mar. 



05 i 



I 



ftn 1 



a 

CD 



b 



cS 



•MMOdoMOH iCivinzny 



'(0Moy) paoj JO «My 






jO MiM O CteMOH poY«H 



•(^••J) p«»H «««»AV 



•xmbg) vaxy onatWQ 



'unoH 



H 



i 



•s I 



"St- 






a 

4 

a- 

6 
a 

•IS I 

lia 



I I t 



I I I 



I I I I 



I I OQ 



So s s 



» 



3 SS K 



• • 



s 



MM S 



s 



s 



1 



I 



5 

a 

Q 

u 

M 

3 



o 

2 



s: s 



s 



i i . 

£ £ S 



•8 



1 
I 



a 

s 

8 

O 



I? 



! 

a 
O 



6 6 



GQ 

It 



55 ^: e 



5^ 



SI 

.4 



I* 

aqua 

^ c 

1^ 



OQ OQ I OD X 



I « 



8 S SS {: 



S S 8 S 



e>a a» 



S§§ § §§33 



S 



1 ^ ' 

1 1 • 









5 1 1 

a 8 s 

8 6 6 



• ill 
I I 5 J 5 

2 i f I t 
J »S ^ z I 




£ ^ H ^ S 



1918.1 



SENATE — No. 289. 



199 



•8 



I I 



I I 



I I 



I I I I 



I I 



1 



.s 



s 



I I I C I I 



i. 



I J I I I I '^ I I 

18 O 






I -5 8 

OD 



4 § ^ i i i ^ 

II 1 II I I I II I I I II I II 

••• ••« ••< •>• sH f v^ sH 1^ sf* sf* t" 1"* sH ST' v< V* tr* 

>:..2|i.|6g.. ffllll 

8 s ^*« I 2 I l«a 5 1 1 I 1 1 1 1 1 

<2 tf *nl I S * aa| 151 »s". *"* 

"3 'O © 6 « o 9 3 S S . T fl •-• -fi -fi "o ©"S 6'S 6'e? 6 

I 5 1^1 I ^ I "Ssa I I ^. 5 I iiiigigi 



•c 





1 


00 


» 


» 


1 


1 


• 

00 


00 


» 


1 


•o -o •« -o -d -o 

Sh Sh Sh Sw Sw Sh 

 ••■■• 

00 00 OC CQ 00 00 


00 OQ 


«p *o 


M 


CO 


M 


■* 


1 


r» 


• 


lO 


Ok 


1 


«» 


"•i 


»o 


'* 


^•^ 


1 


' ss 


• 


Vi4 


8 


3 

• 


v4 

• 
^4 


1 


So 

 
Vi4 


So 

9m 


S 

v4 


 

9^ 


1 




8 

• 

w4 


« 






•o 


9 9 

CS CO 


§ g 


9 




8 


S 


1 


s 


«0 


v^ 

.N 


1 


1 


8 


S 


s 


§ 


^ 


§ 


§ S 


• • 

V4 *<^ 




• 


oi 


• 

9^ 


2 


o 

« 


 

v4 




»^ 


• 
00 


e 


o 


o 


M 


• 

3 


9 


o o 

• • 

9 3 


S S 


s 


3 


8 


s 


3 


8 


9 


s 


8 


2 


s 


s 


V4 


*4 


$ 


e« 


8 8 


35 • 


• 


25 


e 




o 

*4 


Ok 


• 


• 


• 


1 


s 


3 


3 


25 


35 


25 


3 s; 



& £ 



.d .d 



•8 
I 

8 



1 1 1 

lis 
16 6 

111 I 

H) n PQ 

^ Slgl 
c5 



8 8 



200 CONSERVING THE FLOW OF WATER. [Mar. 



& 



'jMMOdouoH iEJ«i|?znv 



'(■Qixoy) pno,i |o my 



o o 

I 

5 f 



I I I 



I I I I 



I I 



I I 



I I 



I I 



1 


i 










1 


1 


S. and 
E. 


OQ > 


1 CD 


• 



I I 



I I 






p JOAOdouoH p9)«H 



'()M^ P^H oS^JSAy 



■(»nH 

ojvnbg) «oiy oSmipuQ 






1 



I I 



s 



I I I 



I 



es 

0-4 



S . . 8 S S 
II 

•« •« « M 



1 


1 


V4 


s 


1 


1 


s 


ea lO 


^H 


1 


SS 


id 


1 


1 


b 


•e o 

^ ad 


Co 




V4 


v^ 




w* 


•H 


O 1 


• 


1 


s 


• 


1 


1 


• 


o o 



I I 

• s 

II.. 

"2 

I ' 'III 

i i i i i i 
s s s s s i 
a g 3 a a g 

J J ■! 3 J j 

h t • . . • 

I fi o >; ^ . 

t S >* M O ^ ^ 

« 5§2 2 I I i 
I 1i*&t s « a 

; H H ^ « H 

CO CO M 00 M 



r ^ r 

.A .a .A 

.4 ja ja 

5 5 5 

S (C S 



■< 

5 

o 
55 



I I 

s I 






05 J 



i 

a 



M 44 

I 
I 



= S-^ 



« 



ffi 



o 



o 



s 



CO CO 



1918.] 



SENATE — No. 289. 



201 



.J. 



II 

is 



I 

Si 

» 

SI 



I 



I I 



I I 



I t 



I I 



I I I 



I I I 



CQ QQ OC 



i ' »2 0° •£ 



QQ QD OQ 



I I I 



I 1 I I I 



I I 



S8 S S 



CO c<» 



« 



?2 !!Sf ^S C *0 90 

•e CO S »« <« 8> 

CO -^ ^ M lo e« ei 



s s 



s s s s s 



PI 



sc 



o» o 



SS 2$ ^ 



o 


o 


o 


o 


e 


e 


o 


o 


o 


o 


o 




«D 


00 


£! 


S 


C4 


o 


^ 


00 


iO 


99 


«i4 


1 1 


r4 


^^ 


oo 


•^ 


^4 


•^ 


•^ 






f^ 




























O 


t« 


^ 


s 


^ 


Oft 


^ 


^ 


Vi4 


O 


Oi 


S ' 


•^ 






^N 


vH 


«i4 


•>* 


r* 


r« 


w» 



I 

• • • •»• ■•• 

s . 

«S^ I ••• 

III I . i 1 1 Hi 

2 

1 1 f : : : • : 11^ 

III i i ^ i i ooi 

ill illll III 

>: S Ifl SS §§ 

I . I II I I I if * I 

^ i°J Us is} il 1 « 

M li It I 2 *%^^ Is^M 

I ° 1^ II- ^.S§s[ e^=i&| 
SS9 ;i:99;«9 $;;:$ 



!■ 






ft; 

•5** 
J ^ 



202 CONSERVING THE FLOW OF WATER. [Mar. 



s 



■I '-B^ 

iill 

S ^ ^ 






^ s 






.S.ffOi a Oi ft a 






99a 



I 
 I 

PQ 



• •> g>'" 2 * K'*^ « «    



'tj.: 



Ill 



■UW 

O H Pn 



.A 






e ? 



9^9 

J3 ^ i> 

M j: M 
5 5 S 

••« M« J>* 

p!4 b P< 



•a 






§ I § 



^ «$ v^ S S «o 9 



«9 



I I 1 







^ 



I •* 



i I 



» 3 § 



e^ «i4 ei *^ «^ *^ ** 



•s 



JM 



8 

a 



P 



I 



•^- •••■•••III- 

9 E c I 

3«i i IJ^ I s 1 1 III 

It's o lais "s 's -s "3 "s "s I 

a g g II S o S g o g ' 

I » I I I 

b ■T3 « Co 

*|g o £ .E 

18 

I o 

3 g 

1I I I li Mil E i I i S M 

•^^ a ^ '^'K :3 a^ I * ? I « i I 

I « I I ^ -g-i^- I I 2 3 Jl 
1 § I I I illlj I 8 I I M 



ft 

as 

o 



3 



o 

2 



^ M 



^ Mft 



•H « 



1918.] 



SENATE — No. 289. 



203 



-it 


 

1 






1 


1 


1 


r 

^ 






1 


1 


1 


^•^ * 


,r} 












Eart 

fee 

Amu 


1 






1 


1 


1 




lO 










1 








1 


1 


1 


1^ 


8 












«D 1 


1 






1 


1 


1 


















m 












§ § 




§ 


ff 


s 


s 


9 


CO r* 


M 


00 


t* 


00 


04 


■e 


MB 


M 


M 


e« 


^ 


e* 


^N 


*i4 














• 


• 












1 


• 


1 


1 


1 


1 


1 


jg- 














1 


1 












•» 1 


^ 


1 


1 


1 


1 


1 


o 


.fl 












a 


ii 












< 


'£ 












t 


•3 












1 ' 


^ 

G 


1 


1 


1 


1 


1 


• • 
 « 

• • 


• 
• 
 


• 
• 






• 
• 
• 


 
t 




















• 


• 






• 


g 


f i 




» 








t3 


Lunenb 
Lunenb 


1 


1 

1 


1 


i 

< 


• 

1 


i 


a 


• 


• 






» 

































^ 


• 


• 






• 




O 














^ "^ 














1 • 8 


 


 






m 




8 •A 














■3 o 














a - a 














Trib 
rvoir 

U 


1 


■§ 






1 




II ' 


1 


(2 

■—1 


1 


d 


§■ 


d 



Shirley 1 

Whalom 
Pond. 
AahbyB 


1 


1 


1 


1 
1 


s 

1 


M3 «0 




•0 


Ok 


s 


*i4 

C9 


8 



8 
ss 

a 
s 



a 

I 



i 5 



204 CONSERVING THE FLOW OF WATER. [Mar. 

Concord River. 

This river is formed by the union of the Assabet and Sudbury 
rivers, their junction being located in the town of Concord 
about three-fourths of a mile north of the main village street. 
The Assabet rises about 4 mil^s southwest of Westborough, and 
the Sudbury near Framingham. The former drains the rough 
and hilly portions of Shrewsbury, Westborough, Northborough, 
Berlin, Hudson and Clinton, on the easterly slope of the Nashua 
River divide; and the latter flows through meadows and 
swamps in Wayland, Sudbury and Lincoln to their junction in 
Concord. From this point the main or Concord River proper 
flows northerly for about 15^ miles to its junction with the 
Merrimack River at Lowell. 

The drainage basin of 4D2 square miles in area is about 39 
miles long, and from 11 miles wide at the middle section to 19 
miles wide in the vicinity of Framingham, where several reser- 
voirs of the metropolitan water supply are located. It is for the 
most part very flat, containing much swamp and overflowed 
meadow land, but is hilly and broken on the southerly and 
westerly borders, along a part of the Assabet River, and again 
in the lower 5 miles between North Billerica and the mouth of 
the river. A change in the river bed occurs at North Billerica, 
below which bowlders and ledge begin to appear, and the larger 
part of the fall in the river occurs in this section, which makes 
it available for water-power purposes. In the last mile and a 
quarter from the mouth, where the bed is very rocky and the 
banks are high, the fall is about 47 feet at the Wamesit Dam 
at the Lawrence Street bridge in Lowell. The portion of the 
stream between North Billerica and the junction of the Assabet, 
and continuing up the Sudbury River to SaxonviUe Mills, is 
very flat, the entire fall for a distance of about 29 miles being 
not over 2 feet. 

The river bed is made up of sand and mud, the course is 
winding, and the current correspondingly sluggish, which keeps 
the broad meadows very wet the greater portion of the time. 
Its width varies from 125 to 300 feet. 

The fall of 22 feet at SaxonviUe Village offers the only op- 
portunity for water power on the Sudbury River; but the 
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power at this point is greatly reduced^ as the basin above is 
mostly diverted for water-supply purposes^ and only a stipu- 
lated amount of its yield with some surplus is available for 
power use. 

The Assabet Basin^ being more hilly and broken, has a more 
rapid fall with high banks, and therefore offers an opportunity 
for a series of small water powers between the towns of Concord 
and Northborough, most of which are fully utilized. The entire 
fall of the Assabet from its source in Westborough to the mouth 
is about 180 feet, 121 feet of which are developed to the extent 
of about 1,100 horsepower. 

The area of the Concord watershed above the junction point 
of the Assabet and Sudbury rivers is about 340 square miles, 
of which 75.2 square miles have been diverted in the Sudbury 
basin by the Metropolitan Water and Sewerage Board, and 
17.58 square miles in the Cochituate Basin, making altogether 
92.78 square miles, used mostly for water supply. 

The following list shows the cities and towns that are largely 
OP partly drained by the Concord River and its tributaries, 
together with the population of each in the year 1915, except 
where only a very small part is within the drainage basin : — 



Nams. 



Aofton, . . 

AahUuid, 

Bedford, 

Berlin, . 

Billerica, 

Bolton, 

Bcnborough, 

Carlide, 

Cbelmsford, . 

Clinton, 

Coneord, 

Fraininsham, 

Hopldnton, . 

linooln, 



Pop- 

vlBtionin 

1915. 



2,1M 

3,0OS 

1,865 

865 

8,246 
768 
326 
490 

6.182 
18,192 

6,681 
15.860 

2,475 

1,310 



Nakb. 



Littleton, , 
Lowell, . , 

Marlborouch, 
MftsmArd, , 
Natick, 
NorthboTough, 
Sherborn, 
Shrewsbury, 
stow, . 
Sudbury, . 
Tewksbury, . 
Wayland, . 
Weetford, . 



Pop- 
ulation in 
1915. 



1,228 
107,978 

15,250 
6,770 

11,119 
1,797 
1,696 
2,704 
1,127 
1,206 
5,265 
2,088 
2,848 
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Improvement of the Concord and Sudbury Rivers, 

The work of dredging the river in order to drain oS the wet 
meadows was assigned by the Legislature to the State Board 
of Health in 1894, and w^as completed in 1897. The result has 
been to materially improve the flow of the river, as well as 
lower the water table in the meadows. The Board, in a sum- 
mary of work accomplished makes the following statement in 
regard to it: — 

The Concord River and its main tributary, the Sudbury, drain an 
extensive area of level country in the east central part of Massachusetts, 
and the rivers are bordered for many miles of their courses by extensive 
meadows which were usually wet and often inundated, even in the summer 
season. Previous investigations had shown that the conditions would be 
materially improved by removing certain bars in these rivers which ob- 
structed the flow, and in 1894 the State Board of Health was directed to 
expend $20,000 in the improvement of these rivers by dredging and re- 
moving the bars which impeded the flow of the streams. The amount 
appropriated was subsequently increased to provide for additional work, 
including the reconstruction of a bridge, and the total expenditure was 
S23,000. The work was completed in 1897, and the expected improve- 
ment in the condition of the adjacent meadows has been fully realized. 

Water Power, 

The larger part of the available water power of the Concord 
River is concentrated within the lower mile and a quarter from 
the mouth, and is now controlled by two companies, — the 
Middlesex and the Wamesit power companies. The former 
company, located on the east bank within a half mile of the 
mouth, is entitled to the first 176 second-feet of flow, which 
under a 13-foot head produce about 200 horsepower for two- 
thirds of the year. Five other companies on the opposite bank 
are entitled to the surplus flow after the first 176 second-feet, 
and use from the same dam, under a head of 11 to 12 feet, 
about 175 horsepower for about the same part of the year. 

The Massic Falls Mills, whose privilege is located a short dis- 
tance above the Middlesex Company, are now under the con- 
trol of the Wamesit Power Company. One foot of flashboards 
is used most of the time, bringing the average head of 7J feet 
to about 8 feet. 
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About two-thirds of a mile above Massic Falls is the 
Lawrence Street Dam, built of wood and stone, and irregular 
in shape. Although only about 8 feet in height it produces, 
by means of a canal about 2,300 feet long, a head of 22 feet. 
The water power from this canal, known as the Wamesit Canal, 
is owned and distributed as follows : — 

Cubio Feet 
per Second. 

American Woolen Company, 73 

Stirling Mills (including Wood's grist mill), 48 

American Bolt Company (controlled by the Wamesit Power Com- 
pany), 48 

Belvidere MiUs No. 2, 27 

Lowell Bleachery, 36 

Wamesit Power Company, 68^ 

• 

The seven water wheels installed at a maximum capacity of 
900 horsepower never use over 800 horsepower at any one time. 
The horsepowers developed during a low season are, for an 
occasional very dry month, 138 net horsepower; for lowest 
month in an average year, 326 net horsepower; for the second 
lowest month in an average year, 438 horsepower. 

The only other hydraulic plant on the Concord River is at 
North Billerica, about 3 miles up-stream from the Wamesit 
Dam, and is owned by the Talbot MiUs, Incorporated. Here a 
stone masonry dam 9 feet high, together with a canal about 
400 feet long, produces a fall of from 10 to 11 feet, or an aver- 
age of 10^ feet. There are four wheels installed with a total 
capacity of 362 horsepower, including a new 130-horsepower 
wheel which is replacing an old Swain wheel of 90 horsepower. 
A little more than half of the wheel capacity can be rim through- 
out the year in favorable years only, and more than 200 horse- 
power for two-thirds of an average year. An auxiliary steam 
plant of 600 horsepower enables the company to tide over the 
dry periods, while their increased installation will enable them 
to utilize to a much larger extent the freshet flows when desir- 
able. A considerable amount of the flow is used for mechanical 
purposes, such as washing, bleaching and dyeing. 

On the easterly or right bank of the river the North Billerica 
Company, the proprietors of the Faulkner MiUs, is located, 

* And all surplua over a total of 288 cubic feet per second, which is the computed flow extending 
to an elevation even with the top of the dam. 
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which takes water from the same dam or flmne, most of which 
is used for washing purposes. The company has, however, a 
604iorsepower wheel, which is used to half capacity for the 
greater part of the year; also a steam auxiliary of 300 horse- 
power of which about 230 horsepower is used regularly. 

Sudbury River. 

On the Sudbury Branch of the Concord River the only water 
power is that of the Saxonville Mills, where there are two dams. 
One 1§ feet in height only, located about a mile and a quarter 
above the mills, is used wholly to pond the water for better 
control at the mill. The other is a masonry dam produdng 
through a head of 22 feet about 400 horsepower for about half 
the year, out of a maximum installation of 560 horsepower. 
This mill has the benefit of 1,500,000 gallons daily, released 
from Dam No. 1 of the metropolitan water supply, plus what- 
ever surplus is wasted from the same, being a part of the yield 
from 75.2 square miles of diverted area which is mostly col- 
lected for the use of the metropolitan district. The uncon- 
trolled area below Dam No. 1 is only 11.07 square miles. The 
mill has an auxiliary steam plant of 700 horsepower, of which 
over 400 is used regularly. 

As required by chapter 177 of the Acts of 1872, a discharge 
from Reservoir No. 1 of not less than 1,500,000 gallons per day 
into Sudbury River has been maintained each year from 1875 to 
1917, inclusive, or forty-three years. Additional water has been 
wasted over Dam No. 1 to keep the reservoirs at a proper 
operating level. The total average yearly amount wasted into 
Sudbury River from this source is 2,469,000,000 cubic feet, or 
78.3 second-feet. This amount added to the yield of the un- 
controlled area between Dam No. 1 and the Saxonville Milk, 
based on the average flow per square mile of the Concoid 
River watershed, is suflScient to produce 190.5 horsepower con- 
tinuously twenty-four hours each day, if the amount of water 
wasted had been evenly distributed. This horsepower reduced 
to a fifty-four-hour per week basis of utilization woidd amount 
to 508 horsepower, or, if pondage is utilized to store the Sunday 
flow, 595 horsepower. The present wheel capacity is 560 horse- 
power. 
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In addition to this contribution to the flow of the Sudbury 
River a yearly average of 323^500,000 cubic feet, or 10.26 
second-feet, has been discharged from Lake Cochituate into the 
Sudbury River below the mills, of which 2.38 second-feet was 
originally from the yield of the Sudbury watershed, which was 
turned into Lake Cochituate by various channels for operating 
purposes, and is included in the estimated amount of discharge 
from Lake Cochituate. 

If these two contributions of S8.55 second-feet are added to 
the mean flow of Concord River at Wamesit Dam it would be 
suflScient to produce 1,045 horsepower at 80 per cent, efficiency. 
The instaUed wheel capacity at this point is 900 horsepower, 
but the maximum amount used at any one time is 800 horse- 
power. 

The above estimate of power value of the waste from Reser- 
voir No. 1 and Lake Cochituate is based upon the same being 
evenly distributed, but as a matter of fact it is actually con- 
tributed very unevenly month by month, the larger part in the 
wettest months and very little in the dry months; and as it is 
but a small per cent, of the yield of the watersheds of the 
Merrimack River at Lawrence, it has been deducted in cal- 
culating the available flow of the river at that point. 

Asaabet River. 

The distribution of the fall in this stream is somewhat irregu- 
lar, amounting to about 100 feet in the upper 12 miles above 
Hudson and 18 feet only between Hudson and the top of the 
Assabet Dam at Maynard, — a distance of 7§ miles, — and in 
the remaining 9 miles to the mouth there is a fall of about 66 
feet. 

There are ten dams or privileges on the river between West 
Concord and Northborough, owned by nine companies, with 
water powers varying from 25 to 300 horsepower. The two 
most important plants are the American Powder Company, 
near the corner of Acton, Concord and Maynard, and the 
Assabet Mills, at Maynard. The former, by reconstructing 
their flume in 1897, increased the head to 14 feet and the power 
to 277 horsepower, making use of the greater portion of it most 
of the time. They have an auxiliary steam plant of 300 horse- 
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power and rirn on a twenty-four-hour basis. The Assabet Mills 
at Maynard have two dams. The lower one has a head of 10 
feet, but the wheel has been taken out and the lower mill is not 
running at present. The upper dam, which is some distance 
above the upper mill, is 8 feet high, and by means of a canal a 
head of 22 feet is obtained developing 300 horsepower. This 
mill was formerly a paper mill, but now produces woolen goods. 
It has a large steam auxiliary of 4,000 horsepower. 

The company controls storage in Boone Pond and Fort 
Meadow Reservoir, the latter being used also for the joint 
benefit of the American Powder Company and the Strathmore 
Worsted Mills below. The former pond has a surface area of 
109 acres and a storage capacity of 21,800,000 cubic feet, and 
Fort Meadow Reservoir has a surface area of 228 acres and a 
storage capacity of 45,700,000 cubic feet. These are the only 
storage reservoirs under regulated control in the basin, outside 
of the reservoirs used for water supply, but there are many 
other ponds which hold back the flow so as to make the run-off 
of the stream fairly regular. 

The Hudson Counter Company at Hudson, leased from the 
W. H. Brigham Estate, furnishes power by connected shafting 
to three small companies. The dam has 3-foot flashboards 
giving a head of 13 feet and producing about 65 horsepower for 
two-thirds of the year. When the flow falls 3 inches below the 
top of the flashboards the wheels are shut off and steam power 
is used. 

The principal water powers of the Concord, Sudbury and 
Assabet rivers are shown on Table No. XXXIV., on pages 211 
to 213, and the principal lakes and ponds on Table No. 
XXXV., on pages 214 and 215. 
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Shawsheex River. 

The Shawsheen River rises in the towns of Bedford and 
Lexington^ flows northeasterly and northerly for a distance of 
a little more than 20 miles, and empties into the Merrimad 
River at a point 1^ miles below the Lawrence Dam. In its 
upper section, for a distance of about 10 miles above Ballard- 
vale, the natural fall of the river is not over 3j feet per mile, 
whereas for a distance of about 4 miles below Ballardvale to a 
point one-half mile below Frye Village, where the Boston k 
Maine Railroad crosses the river, the fall is about 55 feet. The 
only water powers (four in number) on the river are located in 
this section, and they utilize a combined head of about 39 feet. 
The drainage area is narrow in proportion to its length, and 
contains 75 square miles of which 63 square miles are above the 
Ballardvale Dam. The larger part of the basin is quite flat, 
there being but two ponds or reservoirs of any considerable 
size to hold back the flow, Foster's Fond in Andover and Long 
Pond in Tewksbmry. Both ponds together have a total storage 
capacity of about 44,000,000 cubic feet. The control of Foster's 
Pond, formerly operated jointly for the benefit of the mill 
owners below, was recently sold to Homer K. Foster, as it was 
not considered of suj£cient benefit to warrant the expense of 
operation and maintenance. 

Surveys and studies were made at one time for a water 
supply basin of about 214,000,000 cubic feet capacity, in the 
town of Billerica for the city of Boston, the dam to be above 
the crossing of the old Middlesex Canal; but it was never 
needed on account of the metropolitan development of the 
Wachusett water supply. 

The following list shows the cities and towns that are largely 
or partly drained by the Shawsheen River, and the population 
of each for the year 1915 is given except where only a small 
part is within the drainage area : — 
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Hamm. 



Pop- 
ulation in 
1916. 



AndoT«r, 


7,978 


Bedford. 


1.366 


Billeriea, 


S,246 


Buzluiiton, ..... 


761 



Namb. 



Lawrence, 
Lezincton, 
Tewlnbury, 
Wilmiscton* 



Pop- 
ulation in 
1915. 



6,638 
6.266 



WatfiT Power, 

The average flow of the basin was assumed as 1.55 second- 
feet per square mile in arriving at the figures given in Table 
No. XXXVI., on page 218. The flow of the stream appears to 
be good for about eight months of the year. At the Ballard- 
vale Mills two wheels aggregating 100 horsepower under 11 
feet head utilize all the normal flow, with no margin for use of 
flood periods. *At the next plant below, the Smith & Dove 
Manufacturing Company, producing linen thread and twine, 
the water power has recently been readjusted so that four 
wheels under 12 feet head develop about 300 horsepower for 
about eight months in the year, and a steam plant has been 
increased to 1,200 horsepower. At the Marland Mills about an 
equal amount of steam and water power is used, the installation 
being for a small amount in excess of the normal requirements. 
The lower miU on the stream at Frye Village, now producing 
brushes and baskets, uses from 30 to 35 horsepower of their 
installed capacity of 50 horsepower, and supplement it with 
a 35-horsepower oil engine in the dry season. 

Table No. XXXVIL, on page 219, gives the principal lakes 
and ponds on the Shawsheen watershed, with data regarding 
their use for storage purposes. 
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Powow River. 

This stream rises in the town of Kingston, N. H.^ and flows 
by a very crooked course in a southeasterly and southerly 
direction until it finally joins the Merrimack River by a rather 
long tidal estuary, at a sharp bend opposite the northerly point 
of Newburyport. The basin is about 10 miles northwest and 
southeast, and about 4 to 6 miles wide, and has a drainage area 
above Gardner Lake of about 51 square miles. The average 
rainfall from 1893 to 1913 was 39.8 inches. 

The basin is thinly settled, except for the village of Ames- 
bury, near the mouth, which has about 8,500 inhabitants and a 
number of mills and factories. The general slope of the basin is 
rather flat, although dotted here and there with hills about 300 
feet high, and the soil is sandy. It contains eleven ponds and 
reservoirs of suflicient storage capacity to produce a very even 
and serviceable flow, which develops considerable water power 
due to the fact that the fall or head is concentrated within a 
half mile of the outlet of Gardner Lake, the lowest pond in the 
system. 

The total fall between East Kingston and the mouth, a dis^ 
tance of 9^ miles, has been computed by Professor Porter to 
be about 122 feet, of which about 85 feet occur within a half 
mile of Gardner Lake as above mentioned, where the actual 
developed head is 81 feet. The total area of all the ponds is 
over 2,200 acres, and the total storage, not including Grardner 
Lake is estimated at over 437,900,000 cubic feet, which is all 
under the control of one company. 

There are only two towns in Massachusetts within the basin, 
namely, Amesbury and Merrimack, the former with a popula- 
tion in 1915 of 8,543, and the latter, 2,101. The rest of the 
basin is within the State of New Hampshire in Rockingham 
County, and includes parts of Danville, Sandown, Hampsted, 
Kingston, East Kingston, Newton and South Hampton. 

Water Power. 

The Merrimac Valley Power and Buildings Company is the 
sole owner of the water privilege, having bought the same from 
the Hamilton Woolen Company in 1916. The entire system of 
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power has been remodeled within the past two years, so as to 
get the full benefit of all the yield of the basin by means of 
nearly complete regulation. The whole system is tied together 
electrically so that a single control is maintained at the new 
power station some distance below the lower dam, with no 
operators in attendance at Gardner Lake or other points. 

Formerly the power was obtained from six dams built very 
near together, with Gardner Lake used for storage only, being 
drawn down by day and refilled or partly refilled at night, so 
that the total installed capacity of 1,000 horsepower was only 
available for about three months of the year. At present, as 
redeveloped, power is created by two dams below Gardner 
Lake, the nearer supplying a 1,000-horsepower turbine under 
65 feet head, and a 350-horsepower turbine under 23 feet head. 
The former develops its high head at the power station by 
means of a penstock which by-passes the second dam below. 
The second or lower dam supplies a 500-horsepower turbine 
under 29 feet head. Another turbine has been installed at 
Gardner Lake Dam, which develops 220 horsepower imder 16 
feet head, and is operated by an automatic electrical control at 
the power station, so that it acts as an outlet or control gate 
for the lake, in place of the old gate house which formerly re- 
quired an attendant. Only the top foot of the lake is drawn 
from, so as to give continuous flow for twenty-foiu* hours each 
day. The tiu^bine at Gardner Lake and the 1,000-horsepower 
unit are ordinarily operated together, both using the same 
amount of water, and the 350-horsepower and 500-horsepower 
units are operated during periods of excess flow. 

The company maintains a steam plant of 2,000 horsepower 
and is tied in electrically with the Newburyport (Jas and Electric 
Light Company by means of a transmission line 5^ miles long 
and 2,000 K. W. capacity. The company supplies its tenants, 
about 12 in number, with light and power, and also supplies 
the current used by the Amesbury Electric Light Company. 

Table No. XXXVIII., on page 222, shows the details of the 
water powers, and Table No. XXXIX., on page 223, the prin- 
cipal lakes and ponds, with various details. 
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Spicket Riveb. 

This small stream has its chief source in Island Pond, which 
is located in the towns of Derry and Hampstead, N. H. It 
flows southerly and southeasterly for a distance of about 15 
miles, and empties into the Merrimack River at Lawrence. 

The drainage area is 78 square mileSi all but 10 of which are 
within the State of New Hampshire where all the storage is 
located, there being nine ponds having an aggregate area of 
about 1,500 acres, two of which — Island Pond and Canobie 
Lake — cover about 930 acres and furnish the principal storage. 
A new dam has been built on the outlet of Hitytity Pond, mak- 
ing a fair-sized reservoir. All the storage is under control of the 
Arlington Mills in Methuen. 

The total fall in the river is about 160 feet, about 80 feet of 
which occur within the 3^^ miles of the mouth, where there is an 
aggregate developed head of 72 feet. 

The following is a list of the cities and towns that are largely 
or partly drained by the Spicket River, and the population in 
1915 of those within the State of Massachusetts: — 



Namb. 


Pop- 
ulation in 
1915. 


Namb. 


Pop. 

ttlationin 
19U. 


Deny, N.H 

Hftmp«t«ad. N. H., . 

Windham, K. H 

Atkinaon, N. H 

t "- -•- ' 


- 


Pelbam, N.H 

Salem. N.H 

Methuen, Maas 

Lawrence, Maas., .... 


14.007 
90.190 



The average rainfall is between 40 and 42 inches, and the 
average run-off of the basin is a little under 50 per cent, of the 
rainfall. 

Water Power. 

There are only four water powers in Massachusetts, as shown 
in Table No. XL., on page 226. The largest use of the flow is 
made by the Methuen Company's cotton mills, where the in- 
stalled capacity of the water wheels is about 600 horsepower, 
used under a head of 40^ feet. There is nearly the same 
amount of horsepower of steam in reserve for the dry season. 
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The Arlington Mills, which really control the flow of the 
stream, use the water mostly for washing, bleaching, etc. 
Fonnerly but 20 horsepower of water power under a head of 
11 J feet was used for electric lighting purposes. It is under- 
stood that, with the more recent improvement of the storage 
since thp building of the new dam on the Hitytity outlet, a 
much greater use of the water power is contemplated. 

There are two other small privileges on the lower part of the 
stream, — the Methuen Organ Company, and the Globe 
Worsted Mill Company, the latter within about 600 feet of the 
mouth. There is one other small dam and privilege at North 
SalenoL, N. H., about 10 miles up-stream from the Methuen 
Company's plant. The latter has a pondage extending along 
the bed of the river about 3J miles up-stream, which, by filling 
up at night, gives them a better chance for operation during the 
day. 

The summer flow of the stream is naturally variable and 
quite small, necessitating the use of steam to a large extent; 
but the better regulation above referred to will more nearly 
equalize the yearly flow. 

Table No. XLI., on page 227, gives a list of the principal 
lakes and ponds, together with other details. 
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Ipswich River. 

The Ipswich River rises in Burlington in Middlesex County 
and flows in a generally easterly direction to the Atlantic 
Ocean, which it enters at the town of Ipswich. Its total drain- 
age area is about 147 square miles, and its length about 32 
miles. 

The basin as a whole is very flat, even the highest hills not 
rising to an altitude greater than 400 feet. The stream flows 
for much of its course through marshy meadows with little 
fall and sluggish current. 

The following cities and towns are wholly or in part within 
the watershed of this river: — 



AndoYer, 

Beverly, 

Bozford, 

Burlincton, 

Danven, 

Hamilton, 

Ipewioh, 

Lynnfield, 



Namb. 



Pop- 
ulation in 
1915. 



7,978 

23,959 

714 

751 

11,177 

1,879 

0,272 

1,112 



Namb. 



Middleton, . 
North Reading, 
North Andover, 
Peabody, 
Readinf, 
Topafield, . 
Wenham, 
Wilmincton, 



P0|K 

obtioniB 
1915. 



1.M 
5.W 

aw 

6,S05 

i,m 
i.oes 



At the head of tidewater in Ipswich there is a dam with a fall 
ranging from 6 feet to nothing, according to the stage of tide. 
This privilege was once used for a sawmill, but has been idle 
for some time. The next dam belongs to the Ipswich Mills, 
and is also in Ipswich. It provides an effective head of about 
8 feet^ which includes 18 inches of flashboards. The mill is 
equipped with water wheels whose capacity is estimated at 
from 150 to 200 horsepower, which is used as an auxiliary to a 
modem steam plant of 1,200 horsepower capacity. 

Above this there are three low head privileges on the main 
river, the first being about 2 miles above the Ipswich Milk 
east of Mill Road at the Hamilton town line where a dam 
about 7 feet high is used to develop water power at a saw and 
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grist mill owned by W. J. Norwood ; the second is located west 
of the Willowdale Road at the Hamilton town line, where there 
is a dam about 6 feet high which is not in use at present; the 
third dam is at the site of the former Middleton Paper Com- 
pany near the Paper Mill station on the Salem & Lowell 
branch of the Boston & Maine Railroad, where a head of 10 
feet was formerly obtained but is also idle at the present time. 
Between these privileges the river flows with a sluggish current, 
and has a slope of less than 3 feet per mile. 

The sole industrial use of importance to which the water of 
the river is now put is for dyeing and bleaching in the 'manu- 
facture of hosiery at the Ipswich Mills in Ipswich. It is stated 
in the first annual report of the Salem & Beverly Water Supply 
Board that the probable use of water at this mill for manu- 
facturing purposes does not exceed 4,000,000 gallons per day, 
equivalent to 6.2 cubic feet per second. The yield of the 
Ipswich River in the future must primarily be used for public 
water supplies, and there appears to be no alternative to this 
conclusion, except the entrance of the surrounding towns into 
the metropolitan district. 

The water-supply situation in Salem and Beverly assmned a 
critical condition in 1911, when it became evident that these 
cities were rapidly outgrowing the supply then used jointly. By 
chapter 54 of the Resolves of 1911 the State Board of Health 
was directed to investigate and report upon the matter of a 
water supply for the cities of Salem and Beverly and the town 
of Peabody, to be taken from the Ipswich River or any of its 
tributaries, or from such other sources as the Board might find 
available. A final report of the State Board of Health was 
published as House Dociunent No. 1652 in January, 1912. As 
the result of this report, by chapter 85 of the Resolves of 1912 
the Governor was directed within thirty days to appoint a com- 
mission of three persons to investigate the matter of a water 
supply for the cities of Salem, Beverly and Wobum, and for 
the towns of Burlington, Billerica, Tewksbury, Wilmington, 
Reading, North Reading, Andover, North Andover, Lynnfield, 
Peabody, Danvers, Wenham, Hamilton, Topsfield, Boxford, 
Georgetown, Ipswich and Rowley. This commission was com- 
posed of Thomas W. Proctor, John P. McDonald and Charles 
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R. Gow, and they made their report to the Legislature in 
March, 1913, House Document No. 2200. 

As a result of the recommendations of this commission a 
board was created by chapter 700 of the Acts of 1913, to be 
^known as the Salem and Beverly Water Supply Board, which 
was granted the right to divert water from the Ipswich River 
for the benefit of these two cities. This diversion was limited 
to the excess flow of the river above 20,000,000 gallons per day, 
to be taken only during the months of December to May, in- 
clusive, and the aggregate amount to be diverted in any one 
calendar year was not to exceed 2,500,000,000 gallons. 

Mr. Nathan Matthews was made chairman of this n/cw Board, 
which issued its first annual report in 1915. 

Briefly reviewing these three investigations, the State Board 
of Health in its 1912 report concluded that the creation of 
storage reservoirs on the Ipswich River was not feasible, aod 
recommended that Salem sell to Beverly its share in the present 
Salem and Beverly water supply system, and that Salem should 
acquire its supply from the metropolitan system. The special 
commission appointed in 1912 employed Mr. Guy C. Emerson 
as engineer and Mr. Allen Hazen of New York as consulting 
engineer, and their report recommended that the Ipswich River 
be developed for the supply of both these cities. At that time 
Salem and Beverly took their entire supply from Wenham Lake 
and Longham Reservoir, and had a right to the use of Norwood 
and Beaver ponds on the Miles River; but these supplies were 
incapable of further development. Therefore, the special com- 
mission recommended that the supply be augmented by pump- 
ing from the Ipswich River into Wenham Lake during the time 
of high flows, thus assuring that the lake would be full each 
spring. They also favorably considered the creation of a large 
reservoir flowing the Wenham Swamp, though stating that "it 
does not appear to this commission that the probable expense 
of such a development can be justified at the present time, if 
apportioned only among four municipalities." 

Under the act of 1913, which authorized the Salem & Beveriy 
Water Supply Board to divert water from the Ipswich River, a 
canal was dug through which the water flows from the Ipswich 
River to the eastern edge of the Wenham Swamp, from which 
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point it is pumped through a short pipe line to Wenham Lake, 
which is at a slightly higher elevation. 

The Salem and Beverly water supply as thus enlarged is 
estimated to be sufficient for the needs of the two cities for the 
next six to ten years. At that time an additional supply will be 
required, and this can be obtained either by additional storage 
or by a change in the restrictions under which water can be 
diverted from the Ipswich River. The Salem and Beverly 
Water Supply Board in its 1915 report was strongly of the 
opinion that the present restrictions on the use of the Ipswich 
River water are unreasonable, and the statement is made that 
if the laws are properly modified no storage will be required for 
many years to come. 

No estimate is made as to how long these cities can be taken 
care of under more liberal restrictions, but presumably a time 
may come when storage will be required, and a careful investi- 
gation of the storage possibilities including several surveys was 
made under the direction of the joint board, and is fully dis- 
cussed in its report. 

The two most favorable possibilities are described voider 
projects (c) and (e) on page 233, and are the same as those' 
referred to as No. 7 and No. 9 on page 235. 

One proposition consisted of building two dams, one on 
Nichols Brook and the other near Putnamville, creating two 
reservoirs which would unite to form one reservoir at the higher 
levels. It was estimated that these two reservoirs would cost 
$756,000, and store approximately 4,000,000,000 gallons. The 
reservoirs were to be filled by piunping water from the river 
during the wet season, which would increase the water supply 
to 13.8 million gallons per day imder the present restrictions. 
The present requirements are about 6,000,000 gallons per day. 

The other storage proposition consisted of building a large 
reservoir covering the Wenham Swamp, as suggested in the sub- 
committee's report of 1913. A dam could be built at what is 
called the Lawrence site, about 2,000 feet above the Lamson 
Bridge, which would create a reservoir with the flow line at 
elevation 32, covering about 2,200 acres and holding 2,100,- 
000,000 gallons. This would provide a total yield of 30,000,000 
gallons per day, and allowing 10,000,000 gallons to flow down 
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stream for the benefit of the mills at Ipswich^ would leave a 
yield of 20,000,000 gallons per day for municipal water supplies. 
The cost of such a reservoir based upon complete siurveys and 
borings was estimated at $1,120,000. It was also determined 
that the water level could be raised at some future time to 
elevation 35, increasing the area of the reservoir to 3,139 acres, 
and affording a total yield of 46,000,000 gallons per day at an 
additional cost of $662,000, making the total cost of reservoir 
to elevation 35, $1,782,000. The reservoir could be raised again 
to elevation 40, providing a total yield of 70,000,000 gallons at 
a total estimated cost $2,242,500, and a still higher level could 
be obtained affording sufficient storage to make the entire yield 
of the Ipswich River available if desired. 

The most complete use of the Ipswich River can only be 
brought about by the creation of a storage reservoir flooding the 
Wenham Swamp. The Nichols Brook and Putnamville sit^ 
could be used, which would give sufficient storage to provide for 
Salem and Beverly for many years to come, but when their 
capacity was outgrown it would then be necessary to build 
additional small reservoirs or go to the Wenham Swamp, and if 
the Wenham Reservoir is built the Nichols Brook and Putnam- 
viDe reservoirs would become useless. 

The storage situation is summed up by Mr. Allen Hazen, 
the consulting engineer of the joint board, as follows: — 

Wenham Lake and Longham Pond now provide an available storage of 
about 855,000,000 gallons. By deeper drawing with a new intake this can 
be increased to 1,267,000,000 gallons. Under the present conditions this 
storage is refilled in wet years but not in dry years. With the Ipswich 
River diverted by the proposed canal and aqueduct, the storage would be 
refilled every year. Under these conditions the supply could be main- 
taiaed for some years without additional storage. 

The question of securing additional storage is, therefore, for the future, 
but it must be considered at this time so far as necessary to make sure that 
the works now proposed will be appropriate for a considerable develop- 
ment. 

Several possible sites for reservoirs to increase storage have been con- 
sidered, including the following: — 

(a) Increasing the Longham storage by the construction of a new dam 
lower down, giving an available increase of 215,000,000 gallons. 

(6) Putnamville Reservw, giving an additional storage of 1,500,000,000 
gallons. 
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(c) Niehols Brook, to be built in conjunction with the Putnamville 
Reservoir, making an available additional storage, including Putnamville, 
of 4,000,000,000 gallons. 

(d) A reservoir on the main stream of the Ipswich River, formed by a 
dam above the Newfouryport Turnpike, which could be built to hold as 
much as 14,500,000,000 gallons. 

(e) A reservoir formed by a dam on the main stream of the Ipswich 
River at a point about 2 miles above the Willowdale Dam, where there is a 
favorable site. This last is sufficient to furnish storage for a complete 
development of the Ipswich River watershed, and would furnish a supply 
in dry years of 80,000,000, to 90,000,000 gallons per day; but to carry it 
out involves acquiring a great deal of valuable property, additional legis- 
lative auth(»ity, and the construction of expensive works, and this project 
is, therefore, one for the comparatively remote future, and not for im- 
mediate consideration.^ 

The Salem and Beverly Water Supply Board in its report 
has the following to say regarding the limitations contained in 
the act of 1913 and the necessity for additional storage: — 

There would be no necessity for artificial storage except for the limita- 
tions contained in the act of 1913 on the use of the waters of the Ipswich 
River. 

The flow of the river is extremely fluctuating, as is shown by the data 
collected by the State Department of Health and herewith printed as 
Appendix 9. It will be seen that at the Newburyport Turnpike the daily 
flow varies from one-half of a million gallons to 1,200 million gallons per 
day, and at the mouth of the river, or the dam of the Ipswich Mills, from 
1 million gallons to 2,400 million gallons per day. On 1,124 days during 
the x)eriod of 1,438 days covered by these tables the flow was over 10 
million gallons per day at the Newburyport Turnpike; on 951 dajrs it 
was over 20 million gallons; on 678 days, over 50 million gallons; and on 
445 days, over 100 miUion gallons per day; and proportionately more 
(about 100 per cent.) at the mouth of the river. 

The only persons specially interested in the flow of the river below the 
Newburyport Turnpike are the owners of the mill privileges near its 
mouth, particularly the Ipswich Mills. The use of water for power by 
this concern is inconsiderable, but it uses a certain quantity for cleansing. 
The Board understands that the maximum consumption by these miUs 
of water for all purposes is about 4 million gallons per day. 

It is obvious that the Legislature might well prohibit the Board from 
drawing water from the river at the time when it is flowing so slowly as to 
make further drafts a cause of serious damage to the miUs; but it is equally 
plain that at all seasons of the year there are days on which an enormous 
quantity of water goes to waste in Ipswich Bay, and that the restrictions 

I Pint Annual Report, Salem and Beverly Water Supply Board, pp. 102, 103. 
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inserted in the act of 1913 are out of all proportion to the poaoUereqaiie- 
ments of the mills at any time. 

The restrictions are three in number; and, in the opinion of the Board, 
all of them are unreasonable. 

Firsti the total amount of water which can be drawn from the riTer 
during the year is limited to 2,500 million gallons. There is no reason for 
this limitation except that it must have been assumed that this was all 
the water the Board would want. The limit might have heea put at 
5,000 million gitUons, or omitted altogether, without conceivable injury 
to any one, provided a proper minimum flow was conserved. 

The second restriction is that the Board shall not divert water from the 
river unless it is flowing in excess of 20 million gallons per day. Ftevious 
to the passage of this act the most that had ever been suggested at this 
part of the river, viz., at the Newburyport Turnpike, as a proper minimum 
flow upon which no encroachment should be made for water-eupply pur- 
poses, was 10 million gallons daily. See the special report of the State 
Board of Health, dated Jan. 10, 1912, and the report of the special com- 
mission of 1912-13, upon the strength of which the act in question iras 
passed. The records (Appendix 9) show that during the 1,438 days 
covered by the same there were 173 on which the river flow at the New- 
buryport Turnpike was between 10 and 20 million gallons. Inasmuch as 
the maximum requirements of the mills below this point along the riv«r 
do not exceed 4 million gallons per day, it would seem that the opinion of 
the State Board of Health and the special commission of 1912-13, ^at 
the proper minimum flow was 10 million gallons, should have been fol- 
lowed by the Legislature of 1913, and that the Salem and Beverly Board 
should have been authorized to pump whenever the daily flow was in 
excess of that quantity. This increase in the niinimiim flow from 10 to 
20 million gallons daily would not affect the operations of the Board much 
if it could draw water throughout the year; but, in view of the fact that 
the Board cannot pump at all during the summer months, it may impair 
the utility of the Ipswich River supply to some extent. 

The third and most onerous restriction is that no water at all shall be 
pumped between June 1 and December 1 of any year. This restriction 
seems absolutely uimecessary in the interests either of the riparian owners 
or of the mills below the point of diversion. The Board is unable to dis- 
cover any reason why the surplus flow of the river at any period of the 
year which is in excess of all riparian requirements, and which would other- 
wise go to waste in Ipswich Bay, should not be diverted from the water- 
shed at the Newburyport Tiunpike for other and paramount needs, such as 
the water supply of neighboring towns and cities. 

These restrictions, particularly the third, are so far beyond all the 
reasonable requirements of the riparian owners on the Ipswich River as 
to give the impression that they were insisted on by the representatives 
and property owners of the so-called valley towns in comjdete ignorance 
of the characteristics of their own river. 
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The conclusion reached by the Board on the question of storage is that 
when storage becomes necessary, if it ever does, the best scheme in the 
light of present information would be either that numbered 7, or that 
numbered 9; but, as previously indicated, the Board is strongly of the 
opinion that the restrictions on the use of the river water should be 
modified so as to avoid artificial storage altogether, except in connection 
with some general conservation scheme.^ 

Table No. XUI., on page 236, shows the details of the 
water powers, and Table No. XLIII., on pages 237 and 238, 
gives the principal lakes and ponds, with various detaOs. 

> FInt annual report, 8al«m and Beveriy Water Supply Board, pp. 2^25, S2, 88. 
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Charles River. 

The Charles River has its source in the town of Hopkinton 
about 25 miles southwest of Boston. Thence it pursues an 
extremely crooked course for much of its length, frequently 
wmding back and forth in long loops through extensive marshes 
until it reaches the Charles River Basin at the lower dam at 
Watertown. The river flows successively past the villages of 
Milford, West Medway, Medway, South Natick, Charles River 
Village and Dedham, and the cities of Waltham, Watertown 
and Newton. Its total length along the channel is about 65 
miles, although the distance in a straight line from its source 
to the lower dam at Watertown is only about 20 miles. 

The drainage area at the lower dam in Watertown covers a 
total of about 270 square miles, but the yield of the watershed 
is affected by the rights granted in 1798 to the proprietors of 
mills on Mother Brook in Dedham to divert one-third of the 
flow of the Charles River at a point in East Dedham through a 
canal to Mother Brook, and thence to the Neponset River. 
The watershed of the Charles River above this point of diver- 
sion is 198.6 square miles, and hence a flow equivalent to that 
from 66.2 square miles is diverted into Mother Brook. This 
leaves the effective watershed at the lower dam in Watertown 
at about 204 square miles. 

In the report of the Joint Board upon the Improvement of 
the Charles River to the Legislature in 1894, Frederic P. 
Steams, engineer, makes the statement that the ordinary sum- 
mer flow of the stream at the Watertown Dam may be reckoned 
at 62 cubic feet per second, and the minimum flow is not more 
than half of this amount; also that the average daily flow 
throughout a series of years, upon the assumption that one- 
third of the water is diverted at Mother Brook, is about 340 
cubic feet per second, and the maximum flow of the stream 
during the highest known freshet, namely, that of February, 
1886, was about 4,900 cubic feet per second at the dam of the 
Boston Manufacturing Company at Waltham, and by estima- 
tion 5,200 cubic feet per second at the Watertown Dam. Ap- 
parently these statements are correct for the present flow, as 
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no diversions or changes in drainage area have taken place since 
then. 

The drainage basin is from 7 to 10 miles wide in the lower 
portion, narrows to 5 miles in the central part, and broadens 
to a maximimi of 15 miles toward the headwaters. The country 
thus included is one of only moderate slopes. Along the di-side 
the higher summits seldom rise more than 300 or 400 feet above 
mean sea level, and none reach 600 feet. As a natural result 
the lower main river is rather slow to respond to heavy rains. 
On the other hand, the natural flow seems to be fairly well 
sustained in the upper part of the river during the dry season, 
although it receives but small aid from artificial reservoirs. 

Within the basin there are 16 ponds of more than 20 acres 
each in area. Only 4 of these contain more than 100 acres 
each. 

In 1910 a dam was completed across the Charles River near 
the site of the old Craigie bridge, forming the Charles River 
Basin. The w^ater level in this basin is kept at a constant 
elevation of about 8 feet above mean sea level. In this con- 
struction provision was made for diverting the polluted flow of 
Stony Brook and Muddy River tributaries from the Fenway's 
outlet by means of marginal conduits parallel to the stream, 
along the Beacon Street side of the river, and emptying into 
the river at a point below the dam. Before this dam was con- 
structed the effect of the tide was felt up as far as the lower 
dam in Watertown, about 8J miles above the Charles Ri^'er 
Dam. 

The following table shows the population of the cities and 
towns that are largely drained by the Charles River: — 
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Namb. 



BolKngham, .... 

Belmont 

Boston, West RoKbuxy distriot, 
Dedhun, .... 

Dowr, 

Franklin, .... 



Holliston, 

Hopldnton, 

linooln, 

MedfieM, 

Medway, 

HOford, 



Pap- 
ulation in 
1916. 



1,«3 

8»oai 

21.442 
11,043 

6,440 
2.788 
2,476 
1,810 
8,648 
2,846 
18,684 



Namb. 



MiUifl, . 
Natiek, 
Naedham, 
Newton, 
Norfolk, 
Sherborn, 
Waltham, . 
Watertown, . 
WeOeeley, . 
Weston, 
Weetwood, . 
Wrentbam, . 



Pop- 
ulation in 
1916. 



1.^ 

11,119 
6,642 

48,118 
1,268 
1,606 

80.164 

16.616 
6,439 
2.342 
1,448 
2,414 



The following is a list of the principal tributaries of the 
Charies River, with their drainage areas: — 



Branch. 



Drainage 

Area (Square 

Miles). 



Mine Brook. . 

Hopping Brook, . 

Mill Brook, . 

Stop River, . 

Boggestowe Brook, 

Beaver Brook, 

Stony Brook. 

r - 



15.6 
11.0 
15.5 
19.0 
10.5 
10.5 
23.6 



Industrial Development of the Charles River. 

Table No. XLIV., on page 249, gives a list of the water 
powers on the main portion of the river. The total fall ob- 
tained between the Charles River Basin and South Natiek 
amounts to 91 feet, which is developed at eleven dams, a num- 
ber of which are only 6 feet in height and are not at present 
used for developing water power. 

Starting at Watertown and going up-stream, the principal 
industrial plants in which the w^ater of the Charles River is 
used for power or other purposes are as follows: — 
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Union Bag and Paper Company, part owners with the Metro- 
politan Park Commission and the Waltham Savings Bank of 
the lower dam in Watertown, utilizes the water for washing 
purposes only. There is an available head of about 5^ feet 
Hie watershed above this dam covers an area of about 269^ 
square miles, the flow from 66.2 square miles of which is di- 
verted through Mother Brook into the Neponset River, leaving 
a watershed of 203.68 square miles available at this point 

Lewandos, a laundering, cleansing and dyeing establishment 
located in Watertown, uses water for those purposes but not for 
power. 

The iEtna Woolen Mills, located just below Bemis, and the 
oldest mill in this section of the country, own and control a 
dam with a fall of about 4.8 feet, using the water for washing 
purposes only. 

The Waltham Bleachery and Dye Works own and control a 
dam just east of the railroad crossing of the Fitchburg Division 
of the Boston & Maine Railroad, using the water for dyeing 
and bleaching, but not for power. The elevation of the crest 
of this dam is 26.0 feet above mean low water in Boston Ha^ 
bor; there are 5 inches of flashboards permanently attached to 
the dam, and the water surface floods back to the toe of the 
next dam above. The fall at this dam is about 4.4 feet. 

The Boston Manufacturing Company, located at Moody 
Street in Waltham, owns and controls a dam with a fall of V2A 
feet, with the top of the dam at an elevation of 37.85 feet above 
mean low water in Boston Harbor. There are three rows of 
10-inch flashboards on this dam, the lower one of which is 
permanently attached to the structure of the dam, the eleva- 
tion of the top being about 40.35. The water surface floods 
back to Riverside. Water is used for power, dyeing, bleaching 
and finishing in the manufacture of cotton goods. The installa- 
tion for water power consists of three llO-horsepower wheels of 
the Holyoke type. Considerable trouble is found with the water 
for boiler use, due to a deposit injurious to the tubes. 

The plants of the Newton & Watertown Gas Light Company 
and the Edison Electric Illuminating Company are located be- 
low the above dam but do not use river water. 

The Waltham Watqh Company, employing about 4,000 
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hands, and the large Waltham Laundry, are located above the 
dam of the Boston Manufacturing Company, but use the water 
for boilers only, discharging condenser and wash water back 
into the river. 

At Newton Lower Falls there are three dams. At the lower 
dam there were formerly two mills, — the R. T. Sullivan Com- 
pany, making shoddies and wool extracts, and the Wiswall 
Paper Mill. This latter mill was bought by the Metropolitan 
Park Conmiission and torn down, and the commission holds a 
one-half interest in the dam. The available head is about 6.0 
feet, and the installation in the R. T. Sullivan Company mill 
consists of one Hunt, one Huston and one Hercules wheel, 
with an average power output of about 50 horsepower, or about 
75 horsepower during periods of high water. About 75 to 100 
bands are employed at this mill. 

The middle dam at Newton Lower Falls is controUed by the 
Wellesley Knitting Mills, with a fall of about 6.0 feet. This 
mill uses steam power almost entirely, as it receives but a por- 
tion of the flow of the stream, the balance being taken from 
the upper dam and discharged below the middle one. 

The upper dam at Newton Lower Falls is controlled by C. F. 
Crehore & Sons, manufacturers of press board paper, employ- 
ing less than 25 hands. By combining the fall at the two upper 
dams the head here is about 16.0 feet, and the mill is equipped 
with four Lake wheels with a total rating of 125 horsepower. 
Water is also used for washing. There is practically no rise in 
the water surface from this dam up-stream to the dam at 
Newton Upper Falls. The superintendent of this mill states 
that the available water power falls very low in summer, and 
that additional storage on the river above would greatly benefit 
all of the mills on the river. W. S. Cordingly & Sons operate 
a shoddy mill just below the Crehore mill, use the same dam, 
and depend for their water-power development upon Crehore's 
use. From 75 to 100 hands are employed here, and the mill is 
equipped with one 100-horsepower and one 30-horsepower 
Victor wheel. The superintendent of this mill states that dur- 
ing low flow periods in the summer time there appears to be a 
largely increased flow at the upper dam after about 10 o'clock 
P.M. Water is also used at the Cordingly Mill for dyeing and 
washing. 
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At Newton Upper FaUs there are two dams. The faD at the 
lower, known as the Horsehoe Dam, is small and is not in use. 
At the upper is the large mill of William Ryle & Co., known as 
the Newton Mills, manufacturers of spun silk yarns, and em- 
ploying about 250 hands when full. The dam has an effective 
bead of about 15.0 feet, and the mill is equipped with one 23- 
inch and one 4S--inch Holyoke wheel, with a total rating of 150 
horsepower. Water is also used for bleaching, dyeing and wash- 
ing. In periods of low flow an auxiliary steam engine is used, 
which is coupled to the wheel in periods of high flow. 

At Charles River Village there was formerly an old paper 
mill which was recently taken over by the Needham Tire Com- 
pany, operating day and night with about 120 hands in the 
manufacture of automobile tires. There is a small mill pond 
and a dam with an effective head of about 14.0 feet. The mill 
Is equipped with two 46-inch Samson wheels, rated at 110 
horsepower each. The superintendent states that both wheels 
were run continuously during the year 1915, probably due in a 
large measure to the heav>' rains of July, 1915. This dam is 
located above the canal leading into Mother Brook at Dedham, 
and therefore can utilize the entire flow of the river. 

The only remaining dam of any importance on the Charles 
River is that now owned and controlled by the Eliot MOls, Inc., 
at South Natick, and formerly owned by the Boston Bedding 
Company. The dam is about 8.0 feet in height, with a canal 
leading to the mill where the available head is about 12.0 feet. 
Cotton batting and felts are manufactured, the mill employ- 
ing about 30 hands and being equipped with two water wheels, 
the type, size and rated capacity of which could not be ob- 
tained. 

LegisUUion affecting the Charles River. 

Most of the important legislation affecting the Charles River 
has been with reference to the creation of the Charles River 
Basin in the tidal section of the river below the lower dam at 
Watertown. No analysis of the Charles River Basin legisla- 
tion is contained in this report. 

The proprietors of mills on the Charles River were inco^ 
porated under an act passed in 1798, in which year also the 
proprietors of mills on Mother Brook and the Neponset River 
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were incorporated. These mills were all interested in tibe diver- 
sion of water from the Charles River into the Neponset River 
through Mother Brook in Dedham. Thb diversion was first 
made through an old canal which was excavated to connect the 
two streams as early as 1639. In 1831 an agreement was finally 
reached between the mills at interest whereby it was decided 
that the mill owners on Mother Brook and the Neponset River 
should have the right to divert one-third of the flow of the 
Charles River at the point of entrance of the canal at East 
Dedham, the other two-thirds to be allowed to pass on down 
to the mill owners on the Charles River. This agreement was 
recorded in the court at Dedham. 

In chapter 161 of the Acts of 1900 provision was made for 
the appointment of a commissioner whose duties since that 
time have been to supervise the control of the flow of the 
Charles River at East Dedham so that the above proportionate 
division should be properly made, and to keep the sills and 
dams regulating that flow in good condition. Careful records 
of flow have been kept since that time. Mother Brook was 
formerly known as Mill Brook, and so appears in the act of 
1798. The watershed above the canal entrance at East Ded- 
ham is about 198.6 square miles, the flow from 66.2 square 
miles of which is diverted through Mother Brook. 

Storage. 

Table No. XLV., on pages 250 and 251, gives the principal 
lakes and ponds with various details. 

The low season flow of the Charles River at Waltham falls 
as low as between 10 and 20 second-feet. This low season flow 
is so small that only a limited amount of water power can be 
developed from the stream during the dry months of the year. 
However, as far as could be learned there are no instances 
where industries have suffered from a lack of suflScient water 
for boiler, condensing and manufacturing purposes. As com- 
pared with conditions on the Quequechan River at Fall River 
the number of mills on the Charles is so small and the drainage 
area so large that the supply of water is very much greater. 

It is understood that the various mills all look with favor 
upon increased storage capacity on the river and a greater dry- 
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season flow, but as to whether the need for this is so great that 
they would be willing to contribute substantially towards its 
cost is very doubtful. 

Following is a description of possible storage sites. Con- 
sideration of storage sites below South Natick may be omitted, 
as they would not be feasible when the cost per million cubic 
feet of storage provided and the total volume of storage obtain- 
able are taken into account. It is probable that density of 
population and inadequate drainage area would eliminate the 
watersheds of Beaver and Clematis brooks. The watersheds of 
Stony Brook and its feeder, Hobbs Brook, are utilized for 
public water supplies. The areas between Stony Brook and 
South Natick appear to offer no satisfactory storage sites. 

In the 1895 report of the State Board of Health on the 
metropolitan water supply, among other possibilities the con- 
struction of a dam above South Natick was suggested. This 
was first proposed in 1874. A dam 15 feet high would flow an 
area of 6.12 square miles to an average depth of 9.08 feet, with 
a storage capacity of 9,000,000 gallons, while a dam 21 feet high 
would flow an area of 7.04 square miles to an average depth of 
12 feet, with a storage capacity of 18,000,000,000 gallons. The 
watershed above this point would be 156.3 square miles. 

A study of the sheets of the United States Topographical 
Survey shows that such a basin would consist of several very 
long arms apparently extending into the towns of Sherbom, 
Medfield, Dover, Millis and Norfolk, and it is evident that such 
a storage reservoir is not feasible to-day, largely on account of 
the general development of* that section of the State since 1874. 
The cost of land damages would undoubtedly be prohibitive. 

The watersheds of Hopping Brook in HoUiston, Milford and 
Medway, and of the brook running through Whitings Pond in 
Wrentham and City Mills in Norfolk offer no suitable reservoir 
sites. 

By the construction of a dam probably 30 feet in height and 
several dikes on Mine Brook at a point southeast of Caryville 
in the town of Bellingham, and flowing to the 200 contour as 
shown on the United States topographical sheet, a reservoir can 
be formed covering probably 1.25 square miles and containing 
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possibly 325,000,000 cubic feet. Such a basin would flow back 
nearly to Unionville in the town of Franklin. 

A dam built on Stop River at a point just southeast of 
Highland Lake in the town of Norfolk would flood an area of 
about 1.25 square miles, and store probably as much as 
300,000,000 cubic feet. 

The basins on both Mine Brook and Stop River would in- 
volve considerable important highway relocation or change in 
elevation. 

A dam on the Charles River at a point about 1 mile south of 
South Sherbom would form a basin covering a large area flood- 
ing back into the towns of Millis and Medfield, but would flow 
a wide extent of apparently valuable farming land and involve 
many highway and railroad changes. 

The best location found for a storage reservoir above South 
Natick, so far as the present investigation indicates, is in the 
town of Millis, where, by the construction of a dam about 300 
feet long and 30 feet high across Boggastowe Brook on Orchard 
Street, a storage basin could apparently be formed covering a 
water surface of about 2.5 square miles, or 1,600 acres, with an 
average depth of probably as much as 10 feet, a storage capac- 
ity approximating 700,000,000 cubic feet, and with a drainage 
area of at least 22 square miles. The southern end of this basin 
would be just east of the town of Medway, where a dike would 
be advisable to cut off what otherwise would be a long arm of 
the basin running back to the northeast toward Medfield Junc- 
tion. A very large part of this basin would flood a swampy 
area across the southern part of which the Woonsocket Division 
of the New York, New Haven & Hartford Railroad passes on 
an embankment which apparently would not require any 
change. In the northern section of this basin is a rising knoll 
of land on which the farm of Lemuel Clark is located. This 
property, with its farm land below along the brook, would have 
to be acquired, and the knoll would form an island in the reser- 
voir. Some highway changes would be involved. There is a 
dam site very favorable for economical and safe construction 
just above the highway crossing, making changes in Orchard 
Street unnecessary. 
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The storage thus formed on Boggastowe Brook, amounting to 
approximately 700,000,000 cubic feet, or about 5,250,000,000 gal- 
lons, would be filled at the beginning of each dry period from 
the drainage area of about 22 square miles, thereby furnishing 
a supply of 70,000,000 gallons per day over a period of seventy- 
five days without any inflow into the basin. Deducting 
25,000,000 gallons per day for the use of the cities and towns 
below for. purposes of public water supplies, there would still 
remain 45,000,000 gallons per day, or a flow at the rate of about 
70 second-feet. 
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Neponset River. 

The Neponset River has its source in the Neponset Reservoir 
in the village of Foxborough. From this reservoir it flows in a 
northerly direction through the towns of Foxborough and Wal- 
pole to Walpole Center, and thence in a generaUy northeasterly 
direction through the towns of Walpole, Norwood, Canton, 
Milton and Dedham, and the Hyde Park and Dorchester dis- 
tricts of the city of Boston, discharging into tidal water in 
Dorchester Bay just below Adams Street at the chocolate mills 
of Walter Baker & Co. Its total length is about 24 miles. 

In its upper course through a distance of about 10 miles, from 
the Neponset Reservoir down to a point about one-half mile 
below Pleasant Street in Norwood, the river has an average fall 
of about 22.7 feet per mile. The elevation of the bed at the 
latter point is about 48 feet above mean low water. The fall 
in this part of the river is largely taken up by low dams which 
pond water for manufacturing purposes. 

From a point one-half mile below Pleasant Street in Norwood 
down to the Tileston & Hollingsworth Dam near River Street 
in Hyde Park, a distance of about 12 miles by the new channel 
dredged under the supervision of the State Department of 
Health in 1913-15, the total fall of the river is about 10 feet, or 
an average fall of about 0.83 foot per mile. In this section of 
the river the channel passes through an extensive area of prac- 
tically level land known as the Fowl or Great Meadows, which 
cover about 3,662 acres located in the towns of Norwood, 
Sharon, Canton, Westwood, Dedham and Milton, and the Hyde 
Park district of the city of Boston. From the top of the Tiles- 
ton & Hollingsworth Dam to tidewater is a distance of about 
2.7 miles, with a total fall of about 38 feet to mean low water, 
which is taken up by five privileges. Tidewater extends up as 
far as the lower mills in Milton, and the river continues from 
there as an estuary for about 4 miles, until it discharges into 
Dorchester Bay. 

Mother Brook enters at Hyde Park below the lower end of 
the Fowl Meadows, and through it one-third of the flow of the 
Charles River above East Dedham is diverted to the Neponset 
River. The Canton branch, which with its tributaries drains 
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Canton and Sharon, joins the river near the upper end of the 
Fowl Meadows, and contributes a drainage area of 31 square 
miles. 

The drainage area of the main river is 2.7 square miles at the 
Neponset Reservoir, 26 square miles at the upper end of the 
meadows in Norwood, and about 95 square miles just above 
the entrance of Mother Brook. The drainage area is increased 
by 68 square miles by Mother Brook, which includes one-*third 
of the area of the Charles River above the point of diversion. 
At the mouth of the river in Milton Lower Mills the watershed 
of the Neponset proper amounts to 114 square miles, or 180 
square miles after adding the area from the Charles River. 

The basin is largely in Norfolk County, and drains part or all 
of the area of the foUowing cities and towns: — 



Namb. 


Pop- 
ulation in 
1915. 


Namb. 


Pop- 
ulation in 
1915. 


Boston: 

Wazd 34, Dorahester, 

Waid 28, Hyde Park. 
Caixton, 


22,«16 
18.381 

5.623 
n.043 

3.755 


MUton. 

Norwood, 

Walpole. 

Sharon. 

Stoughton. 

Weetwood. 


8.000 
10.977 
5,490 
2.468 
6.982 


Foxborouch, .... 


1.448 



The drainage area and slope of the Neponset River are too 
small to make it an important water-power stream. Table No. 
XLVI., on pages 261 and 262, shows the privileges on the main 
river and the more important tributaries. The form of the 
table is the same as that adopted for the water*power streams, 
which has been retained for the sake of uniformity. As will be 
seen, the more important privileges are those located below the 
Fowl Meadows, between the Tileston & Hollingsworth privilege 
and tidewater, but at none of these is a head of over 10 feet 
obtained. The principal use of the stream is for manufacturing 
purposes in Hyde Park, Milton, Norwood, Canton and Sharon. 
Due to the number and the character of the industries dis- 
charging waste into the river it is badly polluted. 

Table No. XLVII., on page 263, gives the principal manu- 
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facturing plants which discharge waste into this river and the 
method of treatment of wastes. In the smnmer at the time 
of low flow the pollution is so bad that even though Warren filters 
are used at the Tileston & HoUingsworth plant, they are unable 
to handle the polluted water, and recourse is had to the water 
of the metropolitan system for manufacturing uses. 

The present supply for manufacturing purposes is sufficient 
at the present time, the greatest difficulty being with the 
troubles caused by pollution. 

Table No. XLVIII., on pages 264 and 265 shows the principal 
lakes and ponds on the watershed and their use. The total water 
surface area, including the river, amounts to about 3.024 square 
miles, or 2.65 per cent, of the total watershed, not including iht 
area contributed by the Charles River through Mother Brook. 

The Neponset Valley has been the subject of much legisla- 
tion and of many official investigations. The acts have been 
primarily concerned with the conditions arising out of the 
diversion of the Charles through Mother Brook, the pollution 
of the river and the drainage of the Fowl Meadows. The 
various acts and investigations affecting the watershed are 
described below. 

Some of the towns located in this valley were among the 
first to be settled in the eastern part of Massachusetts, notably 
the town of Dedham, which was settled in the year 1636. In 
the year 1639 a town ordinance was passed in Dedham directing 
the digging of a ditch to connect the Charies River witii Ae 
Neponset River, with the object of furnishing more water in 
Mother Brook for the use of a public grist mill, thus starting 
the first industrial development in the Neponset VaDey. 

The proprietors of mills on Mother Brook and the Neponset 
River were incorporated under an act passed by the Massa- 
chusetts Legislature in 1798, in which year also the proprietors 
of mills on the Charles River were incorporated. These two 
incorporations covered the original parties who were interested 
in the diversion of water from the Charles River into the 
Neponset River through Mother Brook, the diversion being 
made through the old channel started in 1639. As the growth 
of factories advanced on Mother Brook, the question of the 
proportionate amounts of water to be used by the two corpora- 
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tions of mill proprietors became a subject of long dispute and 
disagreement, and it was not until the year 1831 that a final 
agreement, not decreed by any court, but made between the 
parties at interest, was reached, whereby it was decided that 
the mill owners on Mother Brook should have the right to 
divert one-third of the flow of the Charles River at the point 
of entrance of the canal at East Dedham, the other two-thirds 
of the flow to go to the mill proprietors on the Charles River. 
This agreement was recorded in the court at Dedham, and has 
been in operation throughout the entire period since 1831. 

In chapter 161 of the Acts of 1900, entitled "An Act to pro- 
vide for protecting the flow and supply of water from the 
Charles River into and through Mother Brook at the Neponset 
River," provision was made for- the appointment of a commis- 
sioner by the proprietors of the mills on Mother Brook and 
Neponset River, whose duties should be to supervise the control 
of the flow of the Charles River so that the above proportionate 
division of the flow should be properly made, and to keep the 
sills and dams regulating this flow in good condition. Under 
this act Mr. Erastus Worthington of Dedham was appointed 
commissioner, and is serving in that capacity to-day. Care- 
ful records have been kept since that time of the flow in the 
Charles River at that point and the flow through Mother Brook 
into the Neponset River. Mother Brook was formerly known 
as Mill Brook, and so appears in the above act. 

On March 3, 1798, there was passed "An Act to incorporate 
certain proprietors of meadow lands lying on each side of 
Neponset River, in the towns of Dedham, Milton and Canton, 
and for drawing off the stagnant w^aters and for better improv- 
ing said meadow lands." An act in addition to the above act 
was passed on March 11, 1802, defining anew the exact lands 
to be included. These acts provided for the draining and 
improving of the meadow lands at the common expense of the 
proprietors. 

On March 6, 1802, there was passed "An Act to incorporate 
certain proprietors of meadow lands lying on Pequit Brook, 
within the town of. Canton, for the purpose of flowing and 
draining off the stagnant waters and for the better improving 
of said lands." Pequit Brook was a part of what is to-day 
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known as the Canton River, or the East Branch of the Nepon- 
set River. 

Certain improvements were made by the proprietors of these 
meadow lands at different times^ but nothing on a large soak 
was attempted either for the draining of the meadow lands or 
the conserving of the flow of the stream. In the early years of 
the nineteenth century many of the mill privileges on the upper 
Neponset River and on the East Branch or Canton River were 
established and the original dams constructed. No united 
effort to conserve the flow of the river was made until 1845. 
By chapter 48 of the Acts of the year 1845, entitled "An Act 
to incorporate the Neponset Reservoir Company/' rights weie 
given to certain mill owners on the Neponset River, running 
down into the Hyde Park district, to construct and maintain 
a reservoir by the erection of a dam across the Neponset River 
in the town of Foxborough. This legislation resulted in the 
formation of the Neponset Reservoir, which is considered to 
be the source of the Neponset River. As noted in Table 
XLVIII. this reservoir covers a large area, but has a rela- 
tively small storage capacity. It has, however, been of great 
benefit in equalizing the flow in the river for the use of the 
comparatively small water-power developments on the stream, 
as well as for manufacturing uses. 

By chapter 321 of the Acts of 1853 the Neponset Reservoir 
Company was given the right to increase its capital stock. 
That company to-day is composed of Charles S. Bird of Bird & 
Son, paper manufacturers at East Walpole; the Hollingsworth 
& Vose Company, paper manufacturers at East Walpole; the 
Tileston & Hollingsworth Company, paper manufacturers at 
River Street in Hyde Park; Walter Baker & Co., chocolate 
mills at Dorchester at tidewater; and Isaac N. Lewis of Wal- 
pole. The maintenance and handling of the flashboards at the 
outlet of the Neponset Reservoir is attended to by Bird & Son, 
the expenses being divided annually between the members of 
the company. All intervening and lower mill privileges on the 
Neponset River have been able to utilize the full benefit of this 
storage and regulation. 

Under chapter 75 of the Acts of the year 1876, "An Act 
to incorporate the owners of meadow lands lying in the Nepon- 
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set River," the old original owners were reorganized into the 
Neponset Meadow Company, with powers under the above act 
to drain and improve the meadows and to remove obstructions 
from the river. Considerable work was done on a small scale, 
resulting in a somewhat better flow and localized improvement. 
Even at that time, however, the dam of the Tileston & Hol- 
lingsworth Paper Company in Hyde Park caused the back water 
to flood the meadows above the dam, especially during heavy 
rains in the summer and early fall. It was not, however, until 
several years later that the manufacturing wastes discharged 
into the river from, various industries made their injurious 
effect felt upon the cultivation of the meadow lands. 

The ofiicial investigations of the Neponset Valley began as 
early as the year 1875, and were largely brought about by the 
activities of the members of the Neponset Meadow Company, 
whose direct interest in the reclaiming and cultivation of the 
meadow lands led them to seek every improvement possible, 
together with the prevention of further pollution and the 
remedying of the conditions of back water from the Tileston & 
Hollingsworth Dam with the resulting flooding of the meadows. 

Under chapter 192 of the Acts of the year 1875 the State 
Board of Health was directed to investigate and report on the 
drainage, sewerage and protection of public health in the valleys 
of certain rivers in eastern Massachusetts, among which was the 
Neponset River. 

Again, under chapter 63 of the Resolves of the year 1884, 
the Massachusetts Drainage Commission was established, which 
commission made a thorough investigation of the Neponset 
valley in 1885, with a report on the same in 1886. Under 
chapter 86 of the Resolves of the year 1886 all of the plans and 
Information collected by the Massachusetts Drainage Commis- 
sion were turned over to the State Board of Health. Under 
chapter 274 of the Acts of the year 1886, covering the protec- 
tion of the purity of inland waters, the Neponset River came 
under the control of the State Board of Health in that respect. 
In the year 1890 the river and valley were thoroughly examined 
by the State Board of Health. 

Under chapter 83 of the Resolves of 1895 the State Board of 
Jlealth was finally directed to investigate the Neponset Valley 
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and report a plan for unproving the Neponset River in such a 
way as to prevent flooding of the meadows lying above Paul's 
Bridge in the town of Milton. A report on this matter was 
given to the Legislature in 1897, with two recommendations, — 
first, that pollution of the stream by sewage and manufacturing 
wastes which had not been satisfactorily purified should be pre- 
vented by additional legislation; and second, that the river 
channel should be rectified, deepened and enlarged by dredging, 
together with the permanent removal of the flashboards on the 
dam at the Tileston & Hollingsworth Paper Mill in Hyde Park 
for the purpose of preventing the flooding of the meadows above 
Paul's Bridge during the times of high flows in the late spring 
and smnmer. No action on these reconmiendations was taken 
until the year 1902, when the Legislature passed chapter 541 
of the Acts of 1902, providing for the prevention of the pollu- 
tion of the river, which act was amended by chapter 360 of the 
Acts of the year 1906. It is under this latter act to-day that 
efforts are being made to reduce the amoimt of polluting matter 
now allowed to enter the stream from the various manufactur- 
ing plants located along its banks, many of which have already 
installed s\^tems of treatment and filtration. 

Under chapter 406 of the Acts of the year 1895, chapters 80 
and 502 of the Acts of the year 1897, chapter 4 of the Resolves 
of 1898, and chapter 424 of the Acts of 1899, adequate pro- 
vision was made for a system of sewage disposal for the lower 
Neponset River valley, and the towns of Dedham and Milton 
and the Hyde Park district of the city of Boston are now con- 
nected with the metropolitan sewerage system which discharges 
into tidewater at Nut Island. 

Under chapter 655 of the Acts of the year 1911, and acts in 
addition thereto in 1913, 1914 and 1915, the State Board of 
Health was directed to carry out the second reconmiendation 
contained in its report of 1897, by dredging a new channel for 
the Neponset River through certain portions of its course. 
Under that act, in the years 1913, 1914 and 1915, the old 
channel of the river was enlarged, deepened and rectified over 
a distance of about 12^ miles from the dam of the Tileston & 
Hollingsworth Paper Mill at River Street in Hyde Park to a 
point at the upper end of the Great Meadows, about 1 mile 
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below Pleasant Street, Norwood. This new channel was de- 
signed for a maximum flow of at least 4 second-feet per square 
mile of watershed, but by reason of excess material dredged 
outside of the lines and grades established for the new channel, 
and as verified by stream measurements since the completion 
of dredging, the new channel will carry oif a flow at a consider- 
ably higher rate without flooding the meadows. 

The sum of $150,000 was appropriated by the initial act of 
1911, to be spent during the years 1911, 1912 and 1913. To 
this S35,000 was added by the act of 1913; $10,000 by the act 
of 1914; and $8,000 by the act of 1915. In reporting to the 
Legislature of 1916 the State Department of Health also 
recommended a further expenditure of about $60,000 to provide 
for side ditches and other improvements.^ The channel through 
the meadows has considerably lowered the level of the water 
in the river, and consequently the ground water-level in the 
meadows adjoining, but the report of the State Department 
of Health states that the additional drainage ditches will be 
required before the land at a distance from the river can be 
properly drained. This was referred to the next General Court. 
By chapter 146 of the Resolves of 1916 an additional $3,000 
was appropriated for the purpose of carrjang out the provisions 
of chapter 655 of the Acts of 1911, and for investigations as to 
the control and regulation of the height of water at the Matta- 
pan Mills Dam of the Tileston & Hollingsworth Company. 
Resolve No. 1032, submitted to the Legislature of 1916, asked 
for the sum of $2,000, to be expended by the State Depart- 
ment of Health for the investigation of the feasibility and 
probable cost of draining and improving the low and marsh 
land along the lower reaches of the Neponset River and the 
shores of Quincy Bay, to the end that the nuisance and danger 
of mosquitoes be evaded and the public health conserved. This 
had no relation to the new channel through the Fowl Meadows. 

As to the question of the necessity or desirability of new 
storage reservoirs on the Neponset watershed it can hardly be 
said that there is any call for them at the present time. The 
fall on the river is entirely too small to warrant the building of 
reservoirs for the benefit of water powers. At the present time 

I 1916, H. 1780. 
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the supply for manufacturing purposes is sufficient, and the 
most urgent problem is the prevention of pollution rather than 
increased storage. It is conceivable that a time may come when 
the valley will have so gtown up as to make a better sustained 
summer flow necessary, and it is not impossible that water will 
some day be needed for irrigating the meadows in case tbey are 
brought under cultivation. There are eight sites on which the 
construction of reservoirs would appear possible from the 
Geological Survey map. 
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Table XLVII. — Principal Manufacturing Plants discharging Wastes 

into the Nejxmset River and its Branches, 



Name. 



Output. 



Treatment of Wastes. 



Use of Water. 



Wulpole. 
White, Son Company, . 

Standard Woven Fabric 

Company. 
S. Gray k, Co., 

Lewis BCanufacturing 

Company. 
Central Wet Wash, 

Luzemoor Company, 

Bird A Son, . 

HoUingsworth d Vose, . 

Union Sandpaper Com- 
pany. 
Bird ft Son, . 

N.onoood. 
Winslow Bros, ft Smith, 

MorriU Ink Works, 

Stougkton. 
Chas. Stretton ft Son, . 



Panthw Rubber Com- 
pany. 

Stouchton Rubber Com- 
pany - 

Stoughton Mills, . 

French ft Ward, 



Canton. 

Springdale Finishing 
Company. 

Plynu>uth Rubber Com- 
pany. 

C. C. C Fire Hose Com- 
pany. 

Neponset Woolen Mills, . 

Draper Brothers, . 

Dedham. 
Hodges Finishing Com- 
pany. 
Cochiime Manufacturing 

Company. 
Dedham Finishing Com- 
pany. 

Hpde Park. 
Bfanehaug Company, 

T. F. Gray ft Co., 

Tileaton ft Boilings- 
worth. 



Leather goods, . 

Rubber goods, . 

Dyeing and finishing 

textiles. 
Surgical goods, . 

Laundry, . 

Specialties, 

Paper and boxes, 

Paper, 

Sand and emery pa- 
per. 
Proelate roofing. 



Wool and tanned 

leather. 
Printing inks, . 



Hoaieiy and knit 

goods. 
Rubber goods, . 

Rubber goods, . 

Shoddy, 

Hoaieiy and knit 
goods. 

Dyeing and finishing 

textuee. 
Rubber goods, . 

Rubber hose, 

Woolen and worsted 

goods. 
Felt goods, 



Dyeing and finishing 

textiles. 
Carpets and rugs. 



Cotton goods. 
Shoddy, . 
Paper, 



Very crude. 

None, 

Crude tank and fil- 
ters. 
Tanks and 4 beds, . 

None, 

None, 

Extensive tanks and 

beds. 
Extensive tanks and 

beds. 
None, 

None, 



Crude tanks and beds 
for part of wastes. 
None, 



None, 

None, 

Crude treatment. 

None, 

Crude treatment. 

Tanks and beds. 
Practically none. 
None, 

Tanks and beds. 
Tanks and beds, 

None, 

Crude strainers. 

None, 

None, 
None, 
Tanks, 



Small. 
Considerable. 

50,000 gallons per 24 

hours. 
20.000 gallons per 24 

hours. 
Small. 

Small. 

3.0 million gallons 

rr 24 hours, 
million gallons 
per 24 hours. 
Very small. 

Small. 



700,000 galk>ns per 24 

hours. 
Very small. 



SmaU. 
Small. 
Small. 

50.000 gallons per 24 

hours. 
80.000 gallons per 24 

hours. 

150,000 gaUons per 24 

hours. 
20.000 gallons per 24 

hours. 
Very small. 

40,000 gallons per 24 

hours. 
20,000 gallons per 24 

hours. 

800,000 gallons per 24 

hours. 
115.000 gaUons per 24 

hours. 
Small. 



Small. 

Small. 

500.000 gallons per 24 
hours. 



3 



The Sharon Box Factory, American Core Twine Company and the H. A. Lothrop ft Co. cutlery 
plant in the town of Sbtfon use water for jwwer purpoees almost entirely, and discharge but a 
very small amount of wastes into the stream, causing practically no pollution. 

In none of the above cases is the condition of the wastes actually oischarged into the river satis- 
factory from the point of view of the prevention of serious pollution, even when considering the 
Neponset River wholly as an industrial and manufacturing stream. 

In the Hyde Park and Readville district the plants of the Becker-Brainerd- MillinK Machinery 
Company, the New York, New Haven ft Hartford Railroad carshops, the B. F. Sturtevant Com- 
pany Blower Works, the American Tool Company, the Hawthorne Mill of the American Felt 
Company, and the power station of the Bay State Street Railway Comj^any discharge wastes 
into the river consisting largely of condenser water and engine drippings, with considerable quan- 
titiea of oil and grease. In Dorchester the Walter Baker Company Chocolate Mills discharge 
their wastes into tidewater. 
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Taunton River. 

The Taunton River is the largest and most important stream 
in southeastern Massachusetts. It is formed primarily of two 
main branches^ — the Town River and the Matfield River, 
which join at Pratttown a little east of the George O. Jenkins 
Paper Mill, which is about I7 miles east of the village of 
Bridgewater. After a drop of about 8 feet at the paper mill 
it flows in a winding course from 70 to 100 feet wide southerly 
and westerly a distance of some 15 miles, to a point at East 
Taunton, where it drops again a maximum of 11 feet to tide- 
water. 

From East Taunton the tidal portion of the river extends . 
westerly about 6 miles to Weir Village in the city of Taunton, 
then tiuns southerly and enters Mount Hope Bay by a more or 
less broad channel, its waters passing the city of Fall River. 
This stretch of river from East Taunton to Fall River is navi- 
gable, with an average depth as far as the Weir of from 10 to 15 
feet at mean high tide. 

The upper sources of the river consist of various small rivers 
and brooks which rise in the southerly part of Norfolk County 
and the northerly part of Bristol County in the towns of 
Wrentham, Foxborough, Sharon, Easton, Stoughton, Avon and 
Holbrook. The easterly streams have their source in the 
northerly part of Plymouth County in the town of Abington, 
and in the Long Pond section in Lakeville, uniting to form 
tributaries of considerable size and varying importance. 

The total drainage area above Slades Ferry Bridge in Fall 
River is 529 square miles, without any allowance for diversion 
for water-supply purposes. 
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Table XLVII. — Drainage Areas cf Taunton River at Various Points. 



Nams. 

r 

Slades Ferry bridge, 

West Berkley, 

One mile below the Weir in TanxxUm, 

Oppoeite Taxinton filter beds, 

Upper limits of tidewater at Esst Taunton, .... 

B«!ow Namasket, 

Above Namasket, 

Below Wenatuzet, 

Above Wenatuxet, 

Taunton River at the junction of Town and Hatfield rivers, . 



Drainage 

Area ^Square 

MUee). 



520 
450 
854 
312 
289 
258 
184 
179 
140 
138 



The principal tributaries with their respective drainage areas 
are as follows: — 



NAm. 



Drainage 

Area (Square 

Miles). 



Assonet, 

Matfield, 

Mill 

Namasket, 

Salisbury Plain, 

Satucket, 

Three Mile, 

Town. 

Wenatuxet 



35.0 
78.0 
45.0 
72.5 
20.5 
36.5 
85.0 
60.0 
39.0 



The entire drainage basin is about 30 miles long north and 
south by 31 miles wide east and west. Its mean annual rainfall 
is about 46 inches. Its westerly and marginal sections are hilly 
and rolling, while its central and easterly portion is quite flat 
and swampy, being well wooded with young growth consider- 
able of which is cedar. The swamp and low lands are subject 
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to overflow. The uplands, while wooded in places, are fairly 
open, and much of the land is under cultivation. The bed and 
banks are of sand and gravel, and being of slight declivity the 
flow of the stream is fairly well sustained, due to numerous small 
ponds and reservoirs scattered about the basin which regulate 
the flow to some extent. Some of the branches, however, are 
more flashy, and are useful for only a small portion of the ^-ear. 
The following list shows the cities and towns that are largely 
or partly drained by the Taunton River, and the population 
of each is given for the year 1915, except where only a small 
part is within the drainage basin : — 



Namb. 



Abington, 

Attleboro, . 

Avon, . 

Berkley, 

Bridgewater, 

Brooktonf . 

Dighton, 

East Bridgewater, 

Eaeton, 

Fall Riyer. . 

Fozborough, 

Freetown, 

HaUfax, 



Pop- 
ulation in 
1016. 



5.M6 



2,164 
985 
0,381 
62.288 
2.4M 
3.600 
5,064 

8,756 

638 



Naicb. 



Hanson, 

Lakeville, 
Blansfield, . 
Middleborough, . 
Norton, 
Plainville, . 
Plympton, . 
Raynham, . 
Somerset, 
Weet Bridgewater, 
Whitman, 
Wrentham, . 



Pap- 
ulation in 
lOlS. 



1.796 
l.«l 
5.772 
8,631 
S.SS7 

599 
1.810 
S.377 
2,741 

7,530 



Diversion for Water Supply. 

The largest diversion occurs in the group of ponds in the 
towns of Lakeville and Middleborough, known as the Long 
Pond system, from which the city of New Bedford at present 
diverts a considerable part of the flow of Little and Great 
Quittacas ponds, using on an average about 8.500,000 gallons 
per day from a drainage area of 12.8 square miles. The New 
Bedford pumping station is on the south shore of Little Quit- 
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The city of Taunton diverts about 2,800,000 gallons per 
day from Assawompsett Pond, which is only a small part of its 
j4eld, the pumping station being on the westerly shore of the 
pond. It also diverts the entire watershed of Elders Pond, 
about one-half square mile, using the pond as a distributing 
reservoir. 

The drainage area of the Long Pond system is about 47.2 
square miles, made up as follows: — 

Square milet. 

Long Pond, 21.3 

Assawompsett, 13.1 

Great Quittacas, 11.4 

Little Quittacas, 1.4 

Of this area the total amount to be deducted from the flow 
of the river is equivalent to about 15 square miles at present, 
which may be increased at a later date. 

The drainage area of the Salisbiu'y Plain Reservoir, in the 
town of Avon, diverted for the Brockton water supply, is about 
3.25 square miles, and the drainage area of Hobart Pond in 
Whitman is about 6.2 square miles, also diverted for water pur- 
poses. The total area to be deducted is therefore about 25 
square miles, leaving a net area at Slades Ferry Bridge of 504 
square miles for the flow of the river. 

Water Power. 

From Table No. XLIX., on pages 276 and 277, it appears that 
the fifteen more important companies on the lower portion of the 
basin show a total head of 132 feet capable of developing 2,345 
horsepower, of which only 1,618 horsepower are in use at pres- 
ent, while these same plants require about 12,500 horsepower in 
steam. 

On the upper portion of the basin there were at one time 
over 80 small privileges with heads varying from 4 to 22 feet, 
where sawmills, grist mills and factories were once located, a 
large portion of which have gone out of use. 

On the main stream there are but two important water-power 
privileges, the first being the Taunton Cotton Mills at East 
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Taunton, formerly known as the New England Cotton Yam 
Company, or the Namasket Mills. A masonry dam was built 
at this point under the original authority of chapter 43 of the 
Acts of 1813, which authorized the construction of a dam upon 
the condition that a sluiceway should be maintained for the free 
passage of boats and rafts and all kinds of lumber. A lock and 
canal were built on the south side of the river and maintained 
for a number of years, but the canal was filled several years 
ago and the lock has not been used since, although still stand- 
ing. The head varies according to the stage of the tide, but 
averages about 10 feet. There were originally installed twelve 
50-horsepower turbines, but one wheel has since been taken out, 
reducing the capacity to 550 horsepower of which about one- 
half is used every day, one wheel running at night; 1,400 horse- 
power of steam are used. 

The next site is at Pratttown, where the George O. Jenkins 
Paper Mill is located, about one-quarter below the junction 
of the Town and Matfield rivers. The head at this point b 
about 8 feet. There are two 75-horsepower turbines which 
give 100 horsepower on a twenty-four-hour basis for about 
eight months of the year, and from 375 to 400 horsepower of 
steam is used in addition. 

The only important privilege on the Town River in operation 
at present is the Stanley Iron Works, about 3 miles by stream 
above the mouth. The main reliance for power is on 2,500 
horsepower of steam, using only about half of their turbine 
capacity of 200 horsepower for about eight to nine months. 
Above this plant the Ames privilege at West Bridgewater is not 
in use, although the dam and sluiceway are intact. 

There are only two dams on the Matfield River, — one, just 
below the railroad bridge in East Bridgewater, which belongs to 
the Edison Electric Light Company, has a fall of about 4 feet, 
and is used only to store water for the boiler; the other, a short 
distance above, was washed out during the present year. The 
river has a very flat slope, and sometimes floods its banks 
twelve hours after a rain. 

Neither the Satucket nor the Wenatuxet rivers furnbh any 
important water power, although they drain in the aggregate 
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about 90 square miles of territory and offer opportunity for 
storage. 

There are three privileges on the Namasket River, two are in 
use and one is abandoned. The upper one is owned by the 
town of Middleborough, and operates the electric lighting plant 
in connection with auxiliary steam power. A masonry dam is 
located at Wareham Street, and floods back to the dam at the 
outlet of Assawompsett Pond, a distance of about 3 miles by the 
river. The drainage area is about 59 square miles, including 
that of Fall Brook which enters below Assawompsett Pond. 
There is an installed wheel capacity of 160 horsepower, but the 
power developed by the head of 10 feet varies from a minimum 
of 40 horsepower to a maximum of 132 horsepower. 

The second privilege is owned by the Namasket Mills Cor- 
poration operating a woolen mill about one-half mile below the 
electric light plant. They have a 75-horsepower wheel on 
about 12-foot head, and also use steam power. 

The third and abandoned privilege is about 1 mile below the 
Namasket Mills, where at one time there was a dam with a 
12-foot head. 

The two tributaries occupied by large manufacturing plants 
are the Three Mile River and the Mill River. The former has 
a drainage area of about 85 square miles. The first five mill 
privileges, having a total head of about 45 feet capable of 
developing 635 horsepower, are located on the lower 5 miles of 
the stream, the three lower privileges making little if any use 
of their wheels. One of them, the Mount Hope Finishing Com- 
pany, has developed a very large steam plant of 3,000 horse- 
power and taken out the water wheels, using water mainly for 
manufacturing purposes. 

The other two, the Westville Spinning Company and the 
Oakland Mills, make very good use of their water power for 
about ten months in the year. Other smaller privileges are 
found above on the Wading Brook and Mumford River 
branches, but are all of minor importance. 

Mill River runs through the city of Taunton, and has a 
drainage area of 45.5 square miles. There are six privileges on 
the lower 3 miles of the stream, three of which do not use their 
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wheels, — the Atlas Buckram Company, the Eatough Cleansmg 
Company and the Hopewell Mills. Of the other three. Reed & 
Barton use their two wheels very little, but the Taunton Wool 
Stock Company and the Whittendon Manufacturing Company 
make a fair use of their water power, as shown in Table No. 
XLIX., on page 277. The Whittendon Company controls the 
storage from Sabbatia Lake and Watson Pond with 30-iiich 
draw-down, and also Winniconnet Pond a short distance to the 
north. Plans for rearrangement of power, and electrifying the 
plant with a view to a more complete use of their water power 
are now being considered. 

Storage. 

In the drainage basin there are quite a number of small ponds 
and reservoirs which serve to store up a considerable portion 
of rainfall, but comparatively few of them are used to sys- 
tematically regulate and equalize the flow of the stream. The 
details are shown in Table No. L., on pages 280 and 281. 

Undeveloped Storage. 

On account of the small fall in Taunton River there is but 
little if any demand for additional storage for the more im- 
portant water powers, and there are few favorable locations for 
new reservoirs. 

The most worthy of mention are those covered by an in- 
vestigation made in 1909 for the joint benefit of the Stanley 
Iron Works on the Town River, the George O. Jenkins Paper 
Company in Pratttown, and the Taunton Cotton Mills in East 
Taunton, the two latter being on the main stream. 

The plan called for a new reservoir in West Bridgewater 
above Forest Street at an elevation of 10 feet above the old 
Ames Dam (just below it and not now in use) to store about 
706,000,000 cubic feet in the Hockamock and Great Cedar 
swamps, flooding Nippenicket Pond. By restoring the Ames 
privilege in conjunction with this reservoir it was estimated that 
about 260 horsepower on a twenty-four-hour basis could be de- 
veloped. A new reservoir on Matfield River covering about 
400 acres with a 5-foot draw-down would store about 87,000,000 
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cubic feet, which could be filled and utilized several times in a 
year. It was also suggested that Robbins Pond could be raised 
to flow about 200 acres, which with a 6-foot draft would provide 
about 52,000,000 cubic feet, and if Tispaquin Pond were raised 
to cover about 600 acres it would yield about 92,000,000 cubic 
feet more. 

On account of the costs and other factors the construction of 
these reservoirs has not appeared to the three companies, up to 
the present time, to be wholly desirable. 

Canal Project, 

The Taunton River is involved in several projects that have 
been considered in recent years to connect Mount Hope Bay 
with Boston Harbor by a canal. In 1901 surveys and estimates 
for a ship canal of 20 feet draft, from Narragansett Bay to 
Boston through Taunton River, were made by the Harbor and 
Land Commissioners, the canal to follow the Salisbury Plain 
Valley through the city of Brockton. The excessive cost, 
estimated at $58,000,000, being prohibitive, other routes have 
since been investigated following stream valleys nearer the 
Atlantic coast, and so avoiding the necessity of building as 
many as twelve large locks and expensive bridges in Brockton 
and at numerous highways, and the diversion of railroads that 
run parallel with the canal and through the valley to be 
traversed by the same. 

The report of the United States Engineers for the year 1912 
gives in detail the results of their siu^ey of various routes to 
form a part of the intracoastal canal system ordered to be in- 
vestigated by the Federal government. It presents two prac- 
ticable routes, — one entirely inland from Taunton to Hingham, 
passing through Halifax, Pembroke, Hanover, etc., and one 
inland from Taimton to Plymouth, and thence from that point 
30 miles via Massachusetts Bay to Boston. Reliable estimates 
are given with depths varying from 18 to 25 feet, with various 
widths and heights of summit levels showing the cost of a lock 
canal to vary from $17,453,000 for an 18-foot depth to 
$40,000,000 for a full depth of 25 feet, with bottom width of 
200 feet and summit level of 35 feet; also estimates were pre- 
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pared for a sea-level canal from Taunton River to Pljinouth, 
with the cost varying from $28,429,000 to $47,133,000, with 
depth from 18 to 25 feet, and bottom width of 125 to 200 feet. 
Both contemplate connection with Taunton River below Weir 
Village. 

In 1915^ it seemed desirable to make an examination of a 
cross-country connection between a point on the United States 
Engineers* route at Pratttown Dam and the original Brockton 
route, and surveys were made in that year as authorized by 
chapter 103 of the Resolves of 1915. By chapter 135 of the 
Resolves of 1916 the Board of Harbor and Land Commissioners 
was authorized to make further surveys and examination of 
territory between Taunton River and North River, and to 
prepare revised estimates of the cost of a through waterway to 
Massachusetts Bay. The field work has been completed, and a 
report will be made later to the General Court. 

The independent question of improving the Taunton River 
below the Weir by making tlve depth not less than 18 feet witk 
rectification of bends, to be carried out in co-operation betrneen 
the Conunonwealth of Massachusetts, the Federal govenunent 
and municipalities, was set forth in a special report of the 
Board of Harbor and Land Commissioners under the provisions 
of chapter 433 of the Acts of 1913 (House Document No. 2138 
of 1914). The recommendation of the Harbor and Land Com- 
missioners led to the passage of chapter 716 of the Acts of 1914, 
authorizing an expenditure of $100,000 by the Commonwealth 
for this purpose, provided that Congress should also make an 
appropriation to improve the river from Fall River to Weir 
Village. 

At a public hearing Oct. 15, 1915, on this subject, it was 
indicated by Col. John Millis, Corps of Engineers, U. S. A.. 
referring to his pending report on the Taunton River, that 
favorable action by the State with respect to a waterway be- 
tween Taunton and Brockton, extended eventually to Boston 
Harbor, would have an important bearing upon the question of 
the advisability of fiu^her improvement of Taunton River from 
Fall River to Weir Village by the Federal government. 

An extension of authority to spend $100,000 as prerauslr 



1918.] SENATE — No. 289. 275 

passed was given by the Legislature, chapter 80 of the Resolves 
of 1916, making the appropriation available for a period of three 
years after 1916, 

On June 30, 1916, Colonel Millis submitted his report to the 
Chief of Engineers, in which he arrived at the conclusion that 
the project was not worthy of being undertaken by the Federal 
government at that time, although he believed the subject 
should be fiurther considered in connection with future con- 
sideration by the State of the through waterway as above. 
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ACUSHNET RrVER. 

The Acushnet River has its source in the Acushnet Reservoir, 
in the northerly end of the town of Acushnet. From the 
reservoir the stream flows in a southwesterly direction about 
3 J miles to tidewater at the dividing line between the city of 
New Bedford and the town of Acushnet, known locally as the 
"Head of the River," as it is the head of the tidal portion of 
the river which in reality is an estuary of Buzzards Bay. 

The Acushnet Reservoir was formerly the water supply of 
the city of New Bedford, but its use was discontinued in 1899, 
and since then it has been retained as an auxiliary supply. It 
has an area of 300 acres and receives the drainage of 3,000 
acres, which, experience has shown, is good for 3,000,000 gal- 
lons per day in the driest years. 

The drainage area of the stream above tidewater may be 
taken as about 12.5 square miles, with a fall from the crest of 
the dam at the Acushnet Reservoir to mean sea level of about 
40 feet, of which 8 feet is at the dam, about 8 feet at a small 
privilege known as Hamblin's Pond, about 8 feet at Morse's 
Pond, owned by the city of New Bedford, and about 8 feet at 
Hawes's Pond just above tidewater. None of these privileges 
are now in use for the creation of power. 

The yearly rainfall on the upper part of the basin has 
averaged, for a period of twenty-eight years, 50.58 inch^, 
which should give a daily run-oflf for the whole basin of about 
13,000,000 gallons, although this may be reduced by the (^^ 
velopment of the lower part of the basin for residential use. 

The Hawes privilege formerly had an installation of three 
water wheels, one of 20 horsepower and two of 40 horsepower 
each. These were all operated throughout the winter months, 
but only the 20-horsepower wheel was run during the summer. 
The Acushnet Saw Mill Company own this privilege, but 
operate their box factory with a 250-horsepower steam engine. 

Storage. 

The Acushnet Reservoir has a storage capacity of about 
315,500,000 gallons for a maximum draw-down of 3^ feet. The 
Hamblin and Hawes ponds are small, and there is no possibility 
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of securing additional storage at either of these privileges. The 
flow of the Acushnet Reservoir will ultimately be required by 
the mills in New Bedford for manufactiu'ing purposes, for 
which it will probably have a greater value than any other use 
to which it could be put. 

Weweantxc River. 

The Weweantic River has its source in the extreme northerly 
part of the town of Carver, about 3 miles from Cape Cod Bay, 
and flows southerly for about 15 miles to tidewater in Buzzards 
Bav near the mouth of the Wareham River. 

The river drains an area of about 88 square miles, the highest 
point reaching an elevation of 200 feet above sea level. The 
basin includes a number of ponds of which Sampson's Pond of 
280 acres is the largest and drains into the main stream by 
Sampson's brook. 

The first power site is about one-half mile south of the village 
of South Wareham, where there is a fall of 9 or 10 feet owned 
by the Standard Horse Shoe Company, who have two wheels 
that generate from 75 to 175 horsepower according to the 
season. Within the next few miles there are the ruins of three 
dams that formerly furnished power for a paper mill, a cotton 
mill and a grist mill, with heads of 7 to 8 feet. Just below the 
old grist mill site is a dam in poor condition with a head of 8 
feet that was formerly used to operate a sawmill but is not now 
in operation. 

The next privilege belongs to the Tremont Nail Company, 
whose dam is located near the Tremont station on the Cape 
Cod branch of the Old Colony Railroad Company, where three 
turbines of about 125 horsepower are installed under a head of 
20 to 22 feet. One 25-horsepower wheel runs at full capacity 
about fourteen hours per day throughout the year, and the 
other two of 50 horsepower each run from nine to twenty-four 
hours a day, according to the supply of water. There is also 
1,000 horsepower in steam engines. The dam is built of stone 
and is about 500 feet long with a framed wooden spillway about 
60 feet long. There is a considerable pondage above the dam 
which receives the run-(^ from a drainage area of about 50 
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square miles, including Sampson's Pond and several other ponds 
of fair size. There are no other privileges on the stream, al« 
though there is a dam at the outlet of Sampson's Pond whidi 
furnished a small power at one time, but at present the flov 
is about all required for the fiowage of extensive cranberry bogs 
adjoining the pond and the stream below. 

There is no opportunity for increasing the storage by adding 
to the height of existing dams without flooding extensive areas 
of cranberry bogs which would involve damages in excess of the 
probable value of the power. 

QUEQUECHAN RiVEB. 

The Quequechan River has its source in Watuppa Pond on 
the easterly boundary of the city of Fall River, and flovs 
through the city into the harbor near the mouth of the Taunton 
River. 

The drainage area above the controlling dam is only 31 
square miles, but the flow is extremely variable due to lack of 
storage, although Watuppa Pond has an area of 3,600 acres. 
The pond is divided into two ponds by a causeway crossing 
about midway of its length, with sluiceway and controlling 
gates for regulating the flow from the north pond to the south 
pond. The city of Fall River draws its water supply from the 
north pond, the surplus going to the south pond and thence to 
the river. 

The fall from what is known as "full pond" level in Watuppa 
Pond to mean high water in Taunton River is 129 feet, which 
is taken up in a distance of less than one-half mile by eight 
privileges, with heads varying from 10 to 21.67 feet. Two of 
these are not in use, and on the remainder, turbines of 1,300 
effective horsepower are installed, which is a very small item 
compared with the steam power required to operate the mills 
in this city. 

The mills along the stream make an important use of the 
water for manufacturing purposes, although it is quite badly 
polluted and has been the subject of several investigations, 
which as yet have not resulted in any improvement of the 
situation. It is evident, however, that the industrial value of 
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the water of the Quequechan River is far greater than its power 
value, and it is chiefly of interest in this investigation as illus- 
trating the change that is taking place in the use of many of 
the small streams of the State. 

Mystic River. 

This stream is located in Middlesex and Essex counties, and 
as it is not of material value as a source of water power, it has 
not been given the investigation and study that have been 
accorded the larger and deeper rivers. The total drainage area 
of the stream above tidewater at Craddock Bridge, Medford, is 
about 36 square miles, of which 7.2 square miles apply to Ale- 
wife Brook Basin, and 26.9 square miles are above Mystic 
Lake, which is the principal body of water in the basin that has 
been utilized. 

The source of the river is given by the United States Geo- 
logical Sm^ey as west of the town of Reading, about 100 feet 
above mean sea level. It flows in a generally southerly course 
for a distance of about 9 miles to Arlington, passing through 
Richardson's and Burbank ponds to Mystic Lake (the part of 
the river above Mystic Lake being sometimes called Aberjona 
River), and continues in a southeasterly direction for a distance 
of 7 miles more to its junction with the Charles River and into 
Boston Harbor. 

The total fall from its source to Mystic Lake is given as 
about 80 feet, and at the lake there is a dam and sluiceway 
connection between the upper and lower levels. From 1864 to 
1897 Mystic Lake was used as a source of water supply for the 
city of Charlestown, now a part of Boston, but it is now in- 
cluded in the metropolitan water system, being kept full of 
water for emergency use. The pumping plant connected with 
it and the conduit and grounds are kept in constant repair. 

The record of twenty years shows an average yield of 1.45 
second-feet per square mile from a rainfall of 43.82 inches. The 
stream is tidal as far as the city of Medford, and is used for 
navigation. 

The principal tributaries are the Maiden River and Alewife 
Brook. At Cradock Bridge, Medford, a concrete tidal dam 
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has been built by the Metropolitan Park Commission as au- 
thorized by chapter 529 of the Acts of 1907. It has a lock, 
tide gates to exclude salt water, and a weir to regulate the flow 
from the Upper Mystic and Alewife Brook, the channels of 
which have been straightened and deepened for storage control 
so that the water table of the Arlington, Cambridge and Bel- 
mont meadows has been lowered and materially improved, re- 
ducing to a large degree the breeding of malaria-producing 
mosquitoes besides making available for farming purposes the 
rich uplands bordering on the meadows. 

In carrying out this improvement the general level of the 
basin is kept at grade 6.75 with reference to Boston city base, 
leaving a margin of about 4 feet in case of storm before the 
lowlands are overflowed. 

The general storage capacity of the Lower Mystic and the 
enlarged channels has proved to be ample, except in case of 
extreme rainfall, without the use of increased storage in Spy 
Pond, as suggested in the original plan given in Mr. John R. 
Freeman's report of 1904. 

A small portion of the watershed at Middlesex Fells has been 
diverted for Winchester's water supply. 



There are no streams of size or power possibilities, in the 
present-day meaning of the term, in that part of southeastern 
Massachusetts known as the Cape, although there are 163 
fresh-water ponds of 10 acres or more in area south of the Cape 
Cod Canal, and numerous small streams, but in all cases the 
heads are very low. It is true that in the past small water 
powers were operated on some of these streams, but they have 
all been abandoned. Most of the so-called rivers of the Cape 
are in reality tidal estuaries, receiving a small fresh water 
stream at the head of tidewater. 

Cranberry growing has made a verj- considerable use of many 
of the ponds and small streams on the Cape, but the natural 
storage capacity appears to be adequate, under proper supe^ 
vision, for all present requirements of this industry. 

It will be noted that many small streams and ponds, al- 
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though potential sources of energy, have not been considered 
in this investigation, and others have only been very briefly 
described, as it was assumed that true conservation must pro- 
ceed along the lines of commercial practicability to be success- 
ful. 

Power is like any commodity, — it must have a market that 
will pay a price enough greater than the cost to give a reason- 
able return upon the investment, no matter whether the power 
is produced by water or by coal. 

Respectfully submitted, 

WILLIAM F. WILLIAMS, 

Enffineer, 



APPENDICES. 



Appendix I. 



LIST OF THE LAKES AND PONDS OF THE STATE, WITH 
AREAS, OF TEN OR MORE ACRES, GIVEN BY COUNTIES. 

The following areasi except where otherwise stated, were 
measured on the original plane table sheets of the State map 
made in co-operation with the United States Geological Survey 
in 1884-88, scale 1 :30,000. 

BABN8TABUD COUNTT. 
(Total aoMSi of pondi listed about «,4M.) 







Approsi- 




Nanw. 


City or Town. 


mate 
Aiaain 


Outlst. 






Aorea. 




B«aiw Fond, wwC of Hy- 


Barnatable, 


10 




Chequaquet I^ke or Onat 

Nine MiU Fbnd. 
CntcrOla Ftond. . 


BarMtable, 
Bamatoble, 






•54 

n 


Hsning RiTsr. 


Half Way Fond, . 


Barnstable, 






10 


- - - 


HamliBa Poad or Myatio 
Hathawaya Ptond (aorth), . 


Barnstable, 
Barnstable, 






134 
10 


"" ~ • 


ImelaBond, 


Barnstable, 






S8 


- - - 


Jonea Fond, treat of Centra- 

▼illa. 
Lone Fond 


Barnstable, 
Bamsteble, 






10 
70 


■•'"'" 


Long Fond, CentreriUe, 


Barnstable, 






SO 


Herring Rivsr. 


Lordia Fond, 

Middle Cotiiit Fond, . 


BamsUble, 
Barnstable, 






54 

104 


Brook to Osterville Har- 
bor. 


Muddy Fond, 


Barnatable, 






88 


- - - 


West Fond, pond touth of 

Jonea. 
Bound Fond, 


Barnstable, 
BarnsUble, 






15 
10 


"• — ~ 


Shallow Fond, 


Barnstable, 






07 


- - - 


ShubaelFond, . 


Barnstable, 






50 


- - - 


South Cotuit Fond, > . 


Barnstable, 






118 


- - - 


Btewrards Firad, 


Barnstable, 






20 


- - - 


Wwt Barnatable Fond, 


Barnstable, 






21 


- - - 


Bourne Fond, 


Bourne, 






10 


- - - 


Cataumat Fond, . 


Bourne, 






20 


Brook to Cataumet Har- 
bor. 



Licenses hare been granted by the Commission on Waterways and Public Lands or its pred- 
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Babnstable County — Coniinutd. 



Naiis. 


City or Town. 


Approx- 
imate 

Area in 
Acres. 


Outlet 


Flax Pond, .... 


Bourne, .... 


27 


_ - - 


Great Herrixic Pond,! . 
Lily Pond, South PbOMiet, . 


Boiime % warn and Plym- 
outh S79 (Flymoutfa 
County). 

Bourne, .■ . . . 


2 
24 


Barlow Ritw. 


Lone Pond, .... 


Bourne. .... 


86 


_ - - 


Lower Pond, South Pooaaaet, 


Bourne 


10 


Barfew Rirer. 


Mill Pond 


Bourne, .... 


66 


Back River. 


Queen Sewell Pond, 


Bourne, .... 


18 


_ - - 


Bakers Pond, «... 

Black Pond.i 

Blueberry Ponda south of 

East Brewster (2). 
Chime Fond, > 

Cliff Pond, . . . . 


Brewster M acres and Har- 
wich 87. 

Brewster 4 acm and Or- 
leans 28. 

wieh 8. 
Brewster, .... 

Brewster 11 aens and Har- 
wich 14. 
Brewster, .... 


181 > 
82t 
16 > 
23 
25* 

204 


Brook to GnsByFbnd. 


CobbsPond.',* . 


Brewster, .... 


28* 


- - - 


Elbow Pond, 


Brewster, .... 


84 


- - - 


Flax or Flat Pond, 


Brewster, .... 


40 


- - - 


Frands Cahoon Pond,i 
Graaey Pond, > . . . 
Greenland Pond, > 


Brewster 20 acres and Har- 
wich 16. 

Brewster 6 acres and Har- 
wich 5. 


86* 
11* 
371 


T4>ng Pond. 
Brook to Lose FMd. 

Brook to Long Fbsd. 


GriffithaPond, . 


Brewsti^, .... 


22 


^ ^ • 


Higcina Pond or Little Cliff, 


Brewster, .... 


18 


^ 


Long Pond,!,* 

Long Pond, east of Qiff, . 


Brewster 860 acres and Har» 

wich 388. 
Brewster, .... 


748» 
19 


Brook to Hinekkyf^ 


Lower Mill Pond, 


Brewster, .... 


29 


Herring Brook. 


MiUPbnd Middle.! 


Brewster, .... 


258 


Herring Brook. 


Mill Pond Upper, 


Brewster 


08 


Herring BiooL 


No Bottom Pond, 


Brewster, .... 


28 


.- - - 


Pine Pond, .... 


Brewster, .... 


14 


- - - 


Sam Hall Pond, . 


Brewster, .... 


15 


- - - 


Sheep Pond, 1 


Brewster, .... 


148 « 


Long Pond. 


Smalls Pond, I 


Brewster 


lO* 


Long Pond. 


Walkers Pond. 


Brewster, .... 


20 


- - - 


Emery Pond, 


Chatham 


14 


- 


Goose Pond, 


Chatham, .... 


41 


m 



> Surveyed. 

* Licenses have been granted by the Commission on Waterways and Public Lands or ita pi«d> 



• Area takan from larfs scale plant or from reliable kwal soiiroe. 
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Babnbtabls Countt — Cofitmtied. 



Nami. 



City or Town. 



Approx- 
imate 

Area in 
Acres. 



Outlet. 



Lixne's Pond, 

Loven Lake« ^ . . . 

Pbnd southwest of West 

Chatham. 
Stillwatar Ptond. ^ . 

TaylonPtond, 

White Pond, 

Aunt Liisie Robbins or 
White Pond. 

Bakers Pond, 

* 

Bsasetts or Eagle Pond, 

Duck Pond, .... 

Flax Pond, .... 

FolleuPond,* 

Frssh Pond, .... 

Grsssy Pond, 

Kelleys Pond, 

Ron Pond, .... 

Simmons Pond, . 

Scar(o Lake, 

Swan Pond, .... 

Depot Pond, 

Great Pond, .... 

Herring Pond or Coke Pond, 

Msetinsbouse Pond, 

Ashumet Fond,* . 

Cedar Pond, 

Coonemosseti Fond, 

Crooked Pond, 

Deep Pond, .... 

Pond between Deep and 

Crooked. 
Factory Pond, north of East 

viUage. 
Fresh Pond, .... 

Jenkins Pond, 

Pond northeast of same. 

Pond west of Jenkins, . 



Chatham, 

Chatham, 

Chatham, 

Chatham, 

Chatham, 

Chatham, 

Dennis 18 

wioh 5. 
Dennis, 

Dennis, 

Dennis, 

Dennis, 

Dennis 50 acres 
mouth 153. . 
Dennis, 

Dennis, 

Dennis, 

Dennis, 

Dennis, 

Dennis, 

Dennis, 

Eastham, 

Eastham, 

Eastham, 

Eastham, 

Falmouth 63 
Mashpee 162. 
Falmouth, 

Falmouth, 

Falmouth, 

Falmouth, 

Falmouth, 

Falmouth, 

Falmouth, 

Falmouth, 

Falmouth, 

Falmouth, 



and 



and 



Har^ 



Yar. 



and 



22 

34 

16 

18 

30 

28 

20 

18 

10 

14 
208> 

36 

28 

35 

20 

10 

60 
157 

31 
109 

48 

21 
214 > 

22 
138 

18 

81 

15 

23 

88 

75 

16 

12 



Brook. 



Brook. 



Bass River. 



Brook. 



Swan Pond River. 



• 



Coonemossett River. 



Coonemossett River. 



> Licenses have been granted by the Commission on Waterways and Public Lands or its pred- 
cccBsors. 
« Surveyed. 
I Area taken from large scale plans or from reliable local source. 
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Babmbtabui CotTMTT. — Continued. 



Nams. 


City or Tbwn. 


Approx- 
imate 

Area in 
Aerea. 


Outlet. 


Long Pond, * . . . 


Falmouth, 


Sl8t 


- - - 


Mar«a Pond, 


Falmouth, 






41 


- . - 


Oyster Pond, 


Falmouth, ' 






61 


- - - 


Pond west of -nlkfe, . 


Falmouth, 






10 


- - - 


Salt Pond, . . . . 
Shallow Pbnd, 


Fafanouth, 
Falmouth, 






«2 
11 


Brook to Nantoeket 
Sound. 


Speotaole Pond, . 


Ftdmouth, 






88 


Bnmk. 


WingaPond, 


Falmouth, 






20 


Brook. 


Aunt Liasia Robbina Pond, . 


Harwiob (aee Dennia), 


- 


- - - 


Bang! or Seymouia Pond, • . 


Hanvioh (aee Brewater), . 


- 


- - - 


Baaaett Pond, 


Harwieh, .... 


16 


- - - 


Blaok Pond,i 




- 


Brook to Banp IVmkL 


Brigga Pond, 


Harwich, . . . . 


17 


- - 


Chime Pond,* 


Harwich (aee Brewater), . 


- 


- - - 


Eldridgea Pond, . 


Harwich 


26 


- - - 


Pond weat of aame, 


Harwich, . . . . 


16 


- - - 


Flax Pond, .... 


Harwich, . . . . 


16 


- . - 


Franda Cahoon P6nd, • 


Harwich (aee Brewster), . 


- 


_ - - 


Graaa Pond 


Harwich, . . . . 


46 


Do«nea Creek. 


Graaay Pond, . * . 


Harwich (aee Brewster), . 


- 


- - - 


Hawka Neat Pbnd, 


Harwich, .... 


26 


- - - 


laland Pond, 


Harwieh, .... 


21 


Herring RItst. 


Kenneya Pond, 


Harwich, . . . . 


10 


- - - 


Long Pond, * . . . 


Harwich (aee Brewster), . 


- 


- 


Paddooka Pond, . 


Harwich, . . . . 


20 


- 


Pleaaant L^ke or Hinekley'a 

Pond.«»* 
Robbiha Pond, . 


Harwich, .... 
Harwich, . . . . 


171 • 
26 


Haiiijig Rfiw. 


Sandy Pond, 


Harwich, .... 


27 


- - - 


Skinequit Pbnd, . 


Harwich, .... 


16 


- - - 


WalkeraPbnd, 


Harwich, .... 


SO 


- - - 


Aahumet Pond, > . 


Maahpee (aee Falmouth), . 


- 


- - - 


Johna Pond, .... 


Maahpee, .... 


248 


Childa River. 


Pond northeast of same. 


llashpee 


18 


- - - 


MaahpeePond, . 


ICaahpee, .... 


860 


ICaahpee River. 



1 Uaed as a aource of water supply. 

* Area taken from large scale plans or from reliable local source. 

* Surveyed. 

* Idoenses have been granted by the Commission on Waterways and Public La&da or iti p<^ 
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Babmbtabza Coxjhtt — Ctmimved. 



Namb. 



City or T6wn. 



Approx- 
unato 

Area in 
Acres. 



Outlet. 



Sentuit Pond, 
WakebyPond,> . 
BdcenPond.> .. 
Cedar Pond, 
CryeUl Lako or Fttah Pbnd, 
Pilgrim Lake, 
Pond in eouth part, 
Sparrowi Pdnd, . 
Ciappe Pond, 
Great Pond, . 
Putura Pond, 
Shank Painter Pond, 
Lawrence Pond, . 
Peters Pond, 
PSnlioo Pond, 
Pond at East Sandwich 
Shawme Lake, 
Snake Pond, 
Speetada Pond, . 
Triancle Ptond. . 
Weeks Pond, 
Esst Harbor Pond, 
Pond, 



Pond north of same, Great 

Round. 
Lone Pond or Horse Leaeh, 

MiJlPond, . 

Newoombe Pond or Slough 

Duck Pond, . 

Great Pond, . 

Gull Pond, . 

Herring Pond, 

Biggins Pond, 

Long Pond, . 

Big Sandy or Horse Pond, 

Dennis Pond, 

Pollens Pond, i 



C 



Mashpee, 

Mashpee, 

Orleans (iwe Brewster), 

Orleans, . 

Orleans, 

Orleans, 

Orleans, 

Orleans, 

PtOYincetown, 

PkoTinoetown, 

Pfeovincetown, 

Pkovincetown, 

Sandwich, 

Sandwich, 

Sandwich, 

Sandwich, 

Sandwich, 

Sandwich, 

Sandwich, 

Sandwich, 

Sandwich, 

TVuro, 

Truro, 

Truro, 

Truro, 

Truro, 

Tniro,. 

Wellfleet. 

WeUfleet, 

WelliSeet, 

Wellfleet, 

Wellfleet, 

Wellfleet, 

Yarmouth, 

Yarmouth, 

Ysnnouth (see Dennis), 



172 

sie* 

17 
V 

4S 

17 
3S 
44 

10 

10 

27 
ISS 
1S7 

14 

10 

47 

8S 

96 

70 

10 
261 

18 

14 

27 

10 

27 

10 

41 
103 

10 

28 

84 

30 

60 



Santuit Rii 
Msshpee River. 

Town Cove. 



Brook to Salt Pond. 



MiU River. 



Brook to Pamet River. 



Herring River. 

Brook to Herring River. 



> Surveyed. 

> Area taken from larfs scale plans or from rsBable k)oal source. 



296 



CONSERVING THE FLOW OF WATER. (Mar. 



BaJINSTABLB Ck>UKTT 


— Concluded. 


Namc. 


City or Town. 


Approx- 
imate 

Area in 
Acres. 


Outlet. 


FbixPond, .... 

Flax Pond at West Yar- 
mouth. 
James Pond, 

Long Pond, .... 

Mill Pond 

Nursery or Aunt Dinah's 

Pond. » 
Plashes Pond, 

Sears Pond, .... 

Swan Pond 

Taylors Pond, 


Yarmouth, 
Yarmouth, 
Yarmouth, 
\ armouth, 
Yarmouth, 
Yarmouth, 
Yarmouth, 
Yarmouth, 
Yarmouth, 

• 

Yarmouth, 






18 

15 

10 

S6 

06 

26* 

17 

14 

87 

ao 


Brook to FoUens Pond. 
Parkers River. 
Parkers River. 



Berkshire County. 

(Total aoreaoe of ponds listed about 63^4.) 



Centre Lake, 

Greenwater Pond, 

Horn Pond, . 

New Reservoir,* 

Rudd Pond, 

ShawPdnd.t 

Ward Pond, . 

Wheeler or Ballou Reservoir, * 

Yokum Pond, 

Cheshire Reservoir,* 

Clarksburg Reservoir, . 

Egypt Brook Reservoir,*,* . 

Harmon Pond, 

Joyners Marsh Pond, . 

Prospect Lake, 

North Pond, 

Long Pond, . 

Mansfield Pond, 

Berry Pond, . 

Ashmere Lake, 



DOCKOXf • •  

X)OCKOV| « • * 

Becket, 

^^vCnvVf • • • 

Becket, 

Becket 77 acres and Otis 28 

Becket, 

JoecKei, ... 

Cheshire 312 acres and 

Laneeborough 106. 
Clarksburg, 

Dalton, 

Egremont 7 acres and Shef- 
field 7. 
Egremont, 

Egremont, 

Florida, 

Great Barrington, 

Great Barrington, 

Hancock, ... 

Hinsdale, ... 



112 

90 

18 
168 

80 
100* 

16 

65 

70 
418 

40 
4* 

14 

26 

55 

20 
109 

16 

15 
184 



West Branch, Westfidd 

River. 
Branch, Houaatoak 

River. 
Branch, Walko- Brook. 



Brook. 
Farmington River. 

Branch, FsrnuDiEtBo 

River. 
Brook, West Branrb. 

Weetfield River. 
Brook, West Branch. 

Weetfield River. 






Branch, Hubbard Brook 
Willards Brook. 
Green River. 
Branch, Tower Brook. 
Long Pond Brook. 

Branch, Housstootf 

River. 
Branch, Kinderfaooi 

Creek. 
East Branch. HouBStosk 

River. ^ 



> Surveyed. 

* Area taken from large scale plans or from reliable local source. 

* Wholly artificial. 

* Used as a source of water supply. 
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Bebxbhibb Countt — Continued. 



Namx. 



City or Town. 



Approx- 
imate 
Area in 
Acres. 



Outlet. 



Muddy Pond, 

Piunket Reservoir, > 

Windsor RflBerroir, 

Cheshire jtoscrvoir, 

Pontoosue Lake, . 

Pbnd north of same, . 

Pond south of Berkshire Vil 

lace. 
Goose Pond, . 

Laurd Lake, 

Uppor Goose Pond, 

Reservoirs (2)1, a . 

Laurel Lake, 

Lower Raot Rasciifoir,«,» 

Lake Buel,* . 

Lake Garfield, 

Lake Undine or GUder POnd, 

Plantain Pond, 

East Pond, ... 

Harmon Pond, 

Lake Buel, * . 

Beaman Reservoir, *, * . 

Notch Brook Reservoir,*,* 

Great Lake or Big Pond, 

Hayes POnd, 

Larkum Pond, 

Otis Reservoir or Rand Pond, 

Parish Pond, 
POnd at center. 
Pond at North Otis, 
Shaw Pond, « 
White Lily Pond, 
Pond west of same, 
Lily or Mollville Pond, 
Onota Pond, * 



Hinsdale 94 acres 

Washington 24. 
Hinsdale, . 



and 



Hinsdale 80 acres and 

Windsor 23. 
lAnesborough (see Ch^ 

shire). 
Lanesboroufh 267 acres 

and PitUfield 238. 
Lenesborough, . 

Lanesborough, . 

Lee 100 Koras and Tyring- 

ham94. 
Lee 140 acres and Lenox 16, 

Lee 10 acres and Tyring- 

ham 39. 
Lee, .... 



Lenox (see Lee), 

Lenox, 

Monterey 160 acres and 

New Marlborough 30. 
Monterey, . 

Mount Washington, . 

Mount Washington, . 

New Marlborough, . 

New Marlborough, . 



New Marlborough 

Monterey). 
North Adams, 



North Adams, 
Otis, . 
Otis, . 
Otis. . 



Otis 603 acres, Blandford 3 
and Tolland 370 (Hamp- 
den County). 

Otis, . 



Otis, . 

Otis, . 

Otis (see Becket), 

Otis. . 

Otis, . 

Pittsfield, . 

Pittofield, . 



48 

74« 

62 

506 

31 

15 
IM 
165* 

46 

30* 

7« 
106* 
272 

15 

58 

65 

21 

40* 
12* 
810 
45 

10 

tt 



48 
15 
15 

40 
20 

10 
685* 



Housatonio River. 



E^t Branch, Rousa- 
tonic River. 



Branch, Onota Brook. 



Bmaeh, 
River. 

Branch, 
River. 

Branch, 
River. 



Houmtonio 
Housatonio 
Housatonic 



MUl River. 
Mill River. 
Undine Brook. 
Bnneh, Schenob Brook. 
Branch, MiU River. 



Branch to Otis Reservoir. 

Hop Brook. 

Branch, Farmington 
River. 



Branch, Farmington 

River. 
Farmington River. 

Farmington River. 



Brook to Great Lake. 

Brook. 

Branch, Housatonic 

River. 
Onota Brook. 



1 Wholly artificial. 

* Area taken from large scale plans or from reliable local source. 

* Used as a source of water supply. 

* Surveyed. 
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BiPRKftTfTRg CouiOT — Conduded, 



Namb. 



City or Town. 



Approx- 
imate 

Araain 
Acres. 



Oatkt. 



Pontoosuc L«Jm. . 

Richmond Pond, . 

Silyer Lake, .... 

Sylvan Lake or Goodrich 

Pond. 
Richmond Pond, . 

Simon Fond, 

Spectacle Pond, . 

South Pond, 

Pond eaet of lame, 

Harmon Pond, 

MUlPbnd, . . . . 

Spurr Lake, .... 

Three Mile Pond, 

Lake Acawam, 

Lake Averic or Mountain 

Mirror. 1 
Mohawk Lake, 

Stookbridce Bowl or Lake 

Mahkenae. 
GooeePond, 

Upper Gooee Pond, 

Aahley Lake, * . . . 

Beneon Pond, 

ClappePond, 

Farnham Reeenroir,S* 

Muddy Fond, 

Cranberry Pond, . 

Crane Pond, 

Mud Pond, .... 

Shaker MiU Pond, 

Pond 

^ndeor Pond, 

Pond in eouthwwt corner, . 



Pittefield (see Lanee- 

boroufl^). 
PitUfield 149 acres and 

Richmond 70. 
Pittefield, . 

Pittefield, . 

Richmond (see Pittefield) 

Sandisfield, 

Sandisfidd, 

Savoy, 

Savoy, 

Shefiield (see Egremont), 

Sheffield, . 

Sheoield, 

Sheffield, 

Stockbridfe, 

Stockbridce, 

Stockbridfe. 

Stockbridge, 

Tyringham (see Lee), 

Tyringham (see Lee), 

Washington, 

Washingtour 

Washington, 

Washington, 

Washington (aee Hinsdale) 

West Stockbridge, . 

West Stockbridge, . 

West Stockbridge, . 

West Stockbridge, . 

Williamstown, . 

Windsor, . 

Windsor (see Hinsdale), 



219 
2S 
88 

76 
60 
20 
28 

80 
10 
12 
12 
401 
14 
877 



111* 
10 
12t 
42* 

20 
80 
84 
66 
60 
79* 



Housatonio River. 
Hotisatcwic Riv«. 



Branch. Fanninfloe 

River. 
Clam River. 

Gulf Brook. 

Brook. 



Hubbards Brook. 

Brook. 

Iron Works Brook. 

Agawam Brook. 

Branch, Mardi Brack. 

Mohawk Brook. 

ManhBiook. 



Aahley Brook. 

West Branch, WttCfidd 

River. 
Roaring Brook. 



Williams River. 
Williams River. 
Williams River. 
Williams River. 
Hoosae River. 
Branch, Weitfield Hirer. 



C 



* Used as a source of water supply. 

* Area taken from large scale plans or from reliable local souros. 
« Wholly artificial. 
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Bbistol Comnrr. 

(Total umc* o{ ponds liitad about 8,M7.) 



Nami. 


City or Town. 


Approx- 
imate 

Area in 
Acres. 


Outlet. 


MiUPond,iiortliofTiUiw». . 


Aeuahnet, .... 


10 


Braneh, Aeuahnet River. 


New BwUord Bmemu^U* . 


Aeuahnet, .... 


411 • 


Aoushnsi Riv«. 


Atttoboio City Bond, . 


Attleboro, .... 


10 


City Brook. 


DodsMTille Fbnd, 


Attleboro, . , . . 


42 


Ten Mile River. 


L»bMionl€iIkFond,« . 
Ores ReMrrolr,* . 


Attleboro 5 acrea, Seekonk 
28 and Pawtueket 10 
(Rhode laland). 

Attleboro, .... 


28* 
48* 


Ten Mile Riv«. 


Pond at Hebronyille, . 


Attleboro, .... 


25 


Ten Mile River. 


Fond in aouthwcst part. 


Attleboro, .... 


15 


- _ - 


PtoDd oouth of RobinaoDville, 


Attleboro, .... 


10 


Ten MUe River. 


Robin Hollow Fbnd,« . 
HiekiTiUe P6nd, . 


Attleboro 12 aerca and Cum- 
berland 20 (Rhode Uand). 
Dartmouth, 


12 • 
12 


Copeeut River. 


Noquooboka Pond, 


Dartmouth, 


170 


Shingle Island River. 


Pond at north Tillacot • 


Dartmouth, 


22 


Pamanset River. 


Pond near Deerfield Swamp, 


Dartmouth, 


10 


- - - 


Pond near Freetown, . 


Dartmouth, 


20 


Shinde Island River. 


TummMiUPbnd.* . 
Broad Cove Fond, « 
Mount Hope MiU Pond. « . 
Flyaway Fond, . 


Dartmouth 28 acres and 
New Bedford 110. 

Difhton 71 acres and Som- 
eraet28. 

Dighton 8 acres and Taun- 
ton 4. 

Easton 


188* 
94* 

12* 
50 


Pamanset River. 
Taunton River. 
Mill River. 
Queset Brook. 


Pond east of aame. 


Easton 


10 


Queset Brook. 


Furnaee Villace Pbnd, 




11 


Mulberry Brook. 


Pond aottth of same, . 


Easton 


18 


Beaver Brook. 


KctthaPond, 


Esston, .... 


10 


Beaver Brook. 


Leaohea or Wilbur Pbnd, * . 
Longor Ames Pond,* . 
Lower Fond or Stone Fond, 


Easton 80 acres and Sharon 
88 (Norfolk County). 

Easton 10 acres and Btougb- 
ton 42 (Norfolk County). 

Easton, .... 


80 

10* 

20 


Peouantioiot Brook. 
Queset Brook. 


Morae Pond, 


Easton, .... 


10 


Queset Brook. 


Shoddy MiU Pond, . 


Easton, .... 


15 


Queset Brook. 


Shovel Fond, 
Stonea Pond, 
CookaPond,* 
MiU Biook Pond, 


Easton, .... 

Esston, .... 

Fall River l(Ut acres and 
Tiverton 2(RbodeIsland). 
Fall River, 


10 

20 

185* 

10 


Branch to Gowesett 

Brook. 
Branch to Cowesett 

Brook. 
Brook to Mount Hope 

Bay. 


North Watuppa Pond,*, ^• . 


Fall River 1,040 aorea and 
WestDort 108. 


1,805* 


Quequeohan River. 



1 Wholly artificial. 

* Uaed as a source of water supply. 

• Area taken from large scale plans or from reliable kwal source. 

* S ur ve y ed. 

• Liorases have been granted by the Commission on Waterways and Fublie Lands or its pred* 
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Bristol County — Continued. 







Approx- 




Namx. 


City or Town. 


imate 

Area in 

Acres. 


Outlet. 


Quequeehan River Mill Pond, 


Fall River, 


186 


Quequaehan Rivw. 


Sam-dyPond,! 

South Watuppa Pond, • 

Forgee Pond, 


Fall River 140 acres and 874s 

Westport 22*. 
Fall River 809 acres and ],551t 

Westport 652. 
Freetown, .... 50 


Brook to Watuppa Pb&d. 
Quequeehan River. 
Aasonet River. 


Little Quittacas Pbnd, »,  . 
Long Pond, .... 
Mother Brook Pond, . 


Freetown IS acres, Lake- 13* 
ville 134 and Rochester 
171 (Plymouth County). 

Freetown 381 acres and 381 
LakeviUe 1,361 (Plym- 
outh County). 

Freetown, .... 11 


- _ _ 


Bungay Roservoir, 
FultonsPond, 


Mansfield 63 acres^an 
North Attleborough 47. 
Mansfield, . 


d 100 
14 


Bungay River. 
Rumford River. 


Kingman and Hodges Pond, 


Mansfield, . 


12 


Rumford River. 


MurphysPond. . 


Blansfield, . 


10 


Rumford River. 


Norton ReMrvoir, 
Pond at WhitevUle, . 


Mansfield 12 acres an< 

Norton 496. 
Mansfield, . 


i 608 
26 


Rumford River. 
Branch of Canoe Bim. 


Robinaons Pbnd, . 


Mansfield, . 


12 


Wading River. 


Saaaaquin Pond, . 


New Bedford, . 


39 


Brook. 


Turners Mill Pond. I . 

Bungay Reservoir, 

Falls Pond 


New Bedford (see Dart 

mouth). 
North Attleborough (set 

Mansfield). 
North Attleborough, 


156 


Ten Mile River. 


Pond east of same, 


North Attleborough, 


18 


Ten Mile River. 


Pond south of center, . 


North Attleborough, 


11 

H 
23 


Ten MUe River. 


Whiting Pond, 


North Attleborough, 


Ten Mile River. 


BarrowBville Pond. 


Norton, 


1 • 
40 


Wading River. 


Pond east of same, 


Norton, 


12 


Wading River. 


Pond west of Barrowsville, . 


Norton, 


38 


Wading River. 


Canoe Pond, 


Norton, .... 


12 


Canoe River. 


Norton Reservoir, 


Norton (see Mansfield), . 


- 


_ _ - 


Pond north of center, . 


Norton 


12 


Rumford River. 


Winneconnet Pond, 


Norton 


326 


Canoe River. 


Forge Pond, .... 


Raynham, 


25 


Two Mils River. 


Gushnee Pond, 


Raynham, 


47 


Two MUe River. 


Johnsons Pond. ^ . 


Raynham. 


12« 


_ 


Kings Pond, 
Nemasket Mill Pond. 1 


Raynham, 

Raynham 26 acres and 
Taunton 44. 


11 
70« 


Branch of Two Mib 

River. 
Taunton River. 



i Surveyed. 

I Area taken from large scale plans or from reliable local source. 

I Licenses have been granted by the Com mission on Waterwasrs and Public I^inds cm- its pred- 
ecessors. 
* Used as a source of water supply. 
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Bbistol Corwnr — Conduced. 



Namb. 


City or Town. 


Approx- 
imate 

Area in 
Acres. 


Outlet. 


Nunketa Pond, 

PhMpeet Hill Pond. . 
Smooch Mill Pond, . 


Raynham 5 acree and 
Bridgewater 10 (Plym- 
outh County). 

Taunton 63. 


5 

M 

10 


Pine Swamp Brook. 
Two Mile River. 


Pond in oouthweii port, 


Rehoboth. 


1< 


PadmerRivw. 


Pbnd on town line, 
ItMoivoir, .... 


Rehoboth 2 acrca and 

Swansea 8. 
Rehoboth, 


10 
117 


Rocky River. 
Bad liuek Brook. 


Lebanon MUls Pond, > . 


Seekonk (eee Attleboto), . 


- 


- - . 


Broad Goto Pond, > 


Someriet (aee Dighton), . 


- 


_ . - 


Faetory Pond, 


Swansea, .... 


10 


Coles River. 


Pbnd tooth of tama, . 


Swansea, .... 


21 


Coles River. 


Pond on town line, 


Swansea (see Rehoboth), . 


- 


- . - 


Warren Rennroir, 


Swansea, .... 


72 


_ - . 


Bear Hole Pbnd, . 


Taunton, .... 


88 


Branch, Taunton River. 


BritanniaviUe Pond, . 


Taunton, .... 


18 


Mill River. 


Dean Factory Pond, . 


Taunton, .... 


88 


Taunton River. 


FiTO ICOe River Pbnd, 


Taunton, .... 


42 


_ - - 


Kinff Fumaoe Pond, . 


Taunton 


4S> 


Branch, Taunton River. 


Mount Hope Mill POnd, . 


Taunton (see Dighton), . 


- 


_ - - 


Nemaaket ion Pbnd, . 




- 


- - - 


Oakland Pbnd. . 


Taunton 


28 


Three Mile River. 


Pbnd aouthwMt of caat Til- 
lage. 
Pktwpeet Hill Pbnd, . 


Taunton, .... 
Taunton (see Raynham), . 


21 


CotlayRivw. 


Robinoon and Kinc> Pond, . 


Taunton, .... 


15 


Taunton River. 


Sabatia Lake or Soadding 

Pbnd. 
Wataona Pond, 


Taunton, .... 
Taunton, .... 


200 
04 


MiU River. 
SabatiaUke. 


Devbia Fbnd,s 


Wes^iort, .... 


106* 


Brook to Bawdy Pond. 


North Watvppa Pond, 


Westport (see Fall Rirer), 


- 


- - .- 


Pbnd «aalef Wartport Har- 
bor. ^^ 
Pond eaat of Peaked Rock, . 

Bawdy Pond, 


Wei^portt .... 
Westport, .... 
Westport (see Fall River). 


04 
«2 


Brook to Westport Hiv- 

bor. 
Brook to Nantueket 

Sound. 


South Watuppa Pond. 


Weatport (see Fall River). 


- 


_ - - 



' Surveyed. 

* Area taken from large scale plans or from reliable local source. 

* Used aa a source of water supply. 
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(Totel 



DXJKSS COUNTT. 

of pondi Iktod aboat 4^10.) 



Nami. 



City or Town. 



Appros- 
imate 
in 



Ontlet 



Blaok F6nd. . 
Chilmnrk F6nd, 
Pond bfltwMMi flbow tvo^ 
Oreat Tuhury Pond, > 
Bquibnookot Flond, 
FAquAF6nd« 
HarringPand, 
Jobs Naok Pbnd, 
OyBterPond, 
Timpp Pond, 
Squxbnoekot Pond, 
GotnoldPond, 
Nathnwttin Pond, 
Pond south of MUBie, 
Nftuabon Pond, . 
Cottago City EeMnroir. 
Fann Pond, > 
If endow Pond, 
ChnpnqunuMt Pond, 
Cott«c» City EeMTToir, 
Do«p Bottom Pond, 
Great Tiebury Pond, > 
Homcn Pond, 
Jnmee Pond, 
Pond eoutheMt of eunc 
Pond eeet of Jamee, 
Long Cove, . 
Middle Pbint Creek, 
Wfttefan Pond, 



Chilmark 

Chilmaric, .... 
Chilnuurk, .... 

Chilninrk 368 neree and 

Weet Tiebury 41S. 
Chihnark MO aeree and 

Gay Head IM. 
Eidgartown, 

Edgartown, 

Eidgartown, 

Edgartown, 

Eidgartown, 

Gay Head (aee ChUmark) 

Goenold, . 

Qoenold, 

Goenold, 

Goenold, . 

Oak Bluffe 6 aerae and Tie- 
bury 7. 
Oak Bluffs, 

Oak Bluffe, 

Tiebury, . 

Tiebury (eee Oak Bluffs), 

Weet Tiebury, . 



Weet Tiebury (see Chil 

msik). 

Weet Tiebury, . 

Weet Tiebury, . 

Weet Tiebury. . 

Weet Tiebury, . 

Weet Tiebury, . 

Weet Tiebury, . 

Weet Tiebury, . 



978 

SO 

671 

664 

ao 

1,167 

160 

807 

27 

48 
26 
40 
70 
12t 
24 
80 
216 

74 



.48 

40 
10 
10 
01 
28 
74 



e 



Great Tiebury Po&d. 

BlaekPbnd. 

BlaekPnid. 



Canal. 



Fbad. 



Vineyard Sonnd. 
Great Tiebory Flood. 



Lambsfts Oore, 



Gr8atTiabaryP>Bd. 
Great TUmryBnd. 



^ Lieeneee have been granted by the Commiseion on Waterways and Publie Lands or its pi«^ 



' Used ae a eouroe of water eupply. 

* Area taken from large scale plane or from rdiable local source. 
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(Totel 



ESSXZ COTINTr. 

of poiidf Urtsd sbont 5,151 .) 



Namb. 



City or Town. 



Approz- 
imate 

Area in 
AofM. 



Outlet. 



Pond« 

Gardner Lake, 

Kmbalk Pond or Laka Atti- 

tash. 
Foaten Pond, 

Hacceite Pond,i . 

Fbmpa Pond* 

Beaver Pond» ... 

Wenham Lake,*,* 

Cedar Fond, 

P6nd bek>w same, 

Chadwick Pond or Little 

Pbnd. 
Crooked Pond, 

Four Mile Pond, • 

Hovesv Pond, 

Johnsons Pond,*,*,* 

Perleys or Bald Pate Pbnd, . 

Spoffords Pond, . 

Stiles Pond 

Woods Pbnd, ... 

Pond northwest of same, 

Beaver Brook Pbnd, . 

Pond southwest of center, . 

ChebsoeoLake,*,* 

Pentueket Pond,* 

Pond east of same, 

Rookl^>nd 

IMkes Brook Reservoir,*,* . 

Haskell Brook Reservoir.*,* 

Ooean Pond, 

WaUaoe Reeenroir.*,* 

Cram Pbnd, . 

Johnsons Pbnd,* . 

BadnPond, 



Amesbury, 

Amesbury, 

Amesbury 275 acres and 

Merrimsc 86. 
Andover, . 

Andover, . 

Andover, . 

Beverly, 

Beverly 96 acres and Wen- 

ham 158. 
Boxford, . 

Boxford, 

Boodbrd 8 Mm and Haver- 

hiU16Q. 
Bozlord, 

Bozford, 

Boxford, 

Boxford 78 acres and Orov^ 

land 147. 
Boxford, 

Boxford, 

Boxford, . 

Boxford, . 

Boxford, . 

Danvers, . 

Danvers, . 

Essex 119 acres and Ham 

ilton 90. 
Georgetown, 

Georgetown, 

Georgetown, 

Glouoeeter, 

Gloucester, 

Gloucester, 

Gloucester, 

Groveland, 

Groveland (see Boxford), 

Hamilton, . 



10 
80 

850* 

185 

19B> 
10 
48 

85P 
13 
10 

177 » 
15 
54 
80 

2351 
66 
27 
60 
22 
12 
10 
10 

2001 
401 
12 
57 
581 
571 
85 
241 
22 

80 



Powow River. 

Branch, Shawsheen 

River. 
Fish Brook. 

Branch, Shawsheen 

River. 
Branch, Miles River. 

Miles River. 

Branch, Fish Brook. 



Branch, 

River. 



Metrimadc 



Pya Brook. 

Brook to Johnsons Pond. 

Branch of Merrimack 

River. 
Penn Brook. 

Pye Book. 

Fish Brook. 

Pye Brook. 



Essex River. 
Psrker River. 

Parker River. 



Brook to Round Pond. 



> Area taken from large scale plans or from reliable local source. 

* Used as a source of water supply. 

• Licenses have been granted by the Commission on Waterways and Public Lands or its pred- 



« Surveyed. 

* Wholly artificial. 
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E86EX CouMTT — Continued. 



Name. 



City or Town. 



imato 
Atmih 
Acres. 



Outlet 



CbelMoeo Uke.i . 

Gravelly Pond,' . 

Pleasant Lake, 

Round Pond,* 

Chadwiek or Little Pond, 

Crystal Lake or Creek Pond, • 

Kenota Lake or Great Pond, > 

Lake Saltonstall or Plug 

Pond,« 
Millvale Reservoir, «.> . 

Neals Pond, . 

Round Pond or Pentucket 

Pond. 
Dows Brook Reservoir,*,' 

Hoods Pond, i 

Stevens Pond, 

Birch Pond Reservoir,* 

Breeds Pond Reservoir, * 

Cedar Pond, 

Glenmere Pond, . 

Hawkes Pond,* . 

Spring Pond,* 

Walden and Glen Lewii 

Pond.* 
Wennehers Lake or Flax 

Pond. 
Wyoma Lake or Sluice Pond, 

Pillings Pond, 

Santaug Lake,* 

Kimballs Pond or Lake Atti 

tssh. 
Neals Pond, . 

Harris Pond or Youths Pond 

Mystic Pond, 

Spioket River Pond, . 

Middleton Pond or Forest 

Pond.* 
Pond near Incalls station, 

Bear Pond, . 
  



Hamilton (i 
Hamilton, 



). 



Hamilton 9 aeres and Wen- 
ham S4. 
Hamilton, . 

Haverhill (see Boxford), 

Haverhill, . 

Haverhill, . 

Haverhill, . 

Haverhill, . 

Haverhill 5 acres and Mer- 

rimae 5. 
Haverhill, . 

Ipswich, 

Ipswich 53 acres and Tops- 
field 14. 
Lawrence, . 

Lynn 15 acres and Saufus 

67. 
Lynn, 

L3mn, 

Lynn, 

Lynn 7 aeres, Peabody 12 

and Salem 80. 
Lynn 66 acres and Saugus 

174. 
Lynn, .... 

Lynn, .... 

Lynnfield, .... 

Lynnfiefd 98 acres and Pea- 
body 64. 
Merrimac (see Amesbury), 

Merrimac (see Haverhill), 

Hethuen, . . . . 

Methuen, . . . . 

Methuen, .... 

Middleton, 

Middleton 8 acres and 

North Andover 7. 
Nahant, .... 



43> 
48 

19* 

169* 

825* 

45* 

108* 
10 
88* 

18> 

67" 

20 

82* 

62* 

10 

11 

75* 

49* 

840* 
71 
50 
70 

167* 



66 

16 

80 

96* 

10 

12 



Branch, Ipnrieh River. 
Brook to Chebsoeo Ub. 

Creek Brook. 



Branch, Ucniiud 
Rivir. 

Branch. Mcrximfidc 
River. 



Branch, Pye Brook. 



Stony Brook. 
Staoys Brook. 



Stony Brook. 
Stony Brook. 

Noycs Brook. 



Splcket River. 
Spicket River. 

Bntneh, Ipewich K^ 



1 Surveyed. 

* Used as a souroe of water supply. 

* Area taken from large scale plans or from reliable local souroe. 

* Lioeness have been granted by the Commission on Waterways and 



PubUe lands or itoi** 



* Wholly artificial. 
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Ebbex Coxtmtt — Cwukded. 



Name. 



City or Town. 



Approx- 
imate 

Area in 
Acres. 



Outlet. 



Great Pond Reeenroir,\* 
Pond near Ingalla station, . 

Bartholomew Pond Reser- 
voir. 1 

Browns Pond or Winona 
Pond.» 

Cedar Pond, 

Crystal Pond. 

Reaerroir above pumpidf 

station. * 
Santaug Lake, 

Spring Pond, 

Tapley Brook Pond. . 

Cape Pond, >,* 

Spring Pond, 

Black Cr«ek, 

Birch Pond, . 

Pond at center, . 

Walden and Glen Lewis 

Pond. 
Phillips Pond, 

Hoods Pond, 

Coyo or Middle Pond, . 

Longham ReeerToir,>,* 

Muddy Pond, 

Pleasant Lake, 

Wenham Lake, ^* 



North Andover, 

North Andover (i 

dleton). 
Peabody, 



Mid- 



Peabody, 

Peabody. 

Peabody, 

Peabody, 

Peabody (see Lsmnfidd) 

Peabody (see Lynn), 

Peabody, . 

Rockport, . 

Salem (see Lynn), 

Salisbury. . 

Saugus (see Lynn), . 

Saugus, 

Saugus (see Ljmn), . 

Swampsoott, 

Topsfield (see Ipewich), 

Wenham, . 

Wenham, . 

Wenham. . 

Wenham (see Hamilton), 

Wenham (see Beverly), 



614 • 

lot 

15 
14 
16 > 



23 

60 

78 

14 

85> 
43 > 

18 



Chooheefciwiok River. 



Tapleys Brook. 



Saugus River. 



Brook to Round Pond. 
Miles River. 



^ Used as a sowee of water supply. 

I Licenses have been granted by the Commission on Waterways and Public Lands or its pred- 
ecessors. 
* Area taken from large scale plans or from reliable local source. 
« Wholly artificial. 
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FBAireiiiK Coxrmr. 

(Total aoMte of pondi Ibtod about 1.<1I.) 







Approx- 




Name. 


City or Town. 


imate 

Area in 

Acres. 


Outlet. 


Great Pond 


Ashfield 


80 


South River. 


Glen Brook Upper (7.5 acres) 
and Lower Reservoir (6.7 


Leyden 


13* 


_ _ - 


acres). ^> 
Green Pond, 


Montague 


86 


- - - 


Lake Pleesant,! . 


Montague, .... 


68 


Pond Brook. 


Eagleville Reservoir, « . 

Hacker Pond, 
Hop Brook Pond, 
Nance Lake, 


New Salem M acres. Orange 
76 and Athol 44 (Worces- 
ter County). 

New Salem, 

New Salem. 
New Salem, 


172 • 

80 
86 
26 


Branch. Millm Riw 

Brook to ThompMc 

Pond. 
Brook to NeenponK 

Pond. 


Spectacle Ponds Nos. 1 and 2, 


New Salem, 


67 


Brook to Haok« Pood. 


Thompson Pond, . 
Pond on Kejrup Brook, 


New Salem, 
Northfield, 


126 
15 


Brook to NacMfonwi 
Pond. 
Keyup Brook. 


Eagleville Reservoir, . 


Orange (see New Salem), . 


- 


_ _ - 


North Pond Reservoir, 
Packard Pond, . 


Orange, .... 
Orange, 


1821 
84 


Middle Braneh, Swift 

River. 
Tully River. 


Stowells or Furnace Village, 


Orange 


56 


Tully River. 


Locks Pond, .... 


Shutesbixry, 


129 


Saw MUl Brook. 


Pond above CooleyviUe, 


Shuteebury, 


14 


- 


Pond near Dudleyville, 


Shutesbury, 


12 


Saw MiU Brook. 


Bass Reservoir, . 


Warwick 


25 


MUl Brook. 


Pond east of same, 


Warwick 


87 


Oreutt Brook. 


Hastings Pond, . 


Warwick 


17 


Hodge Brook. 


Pond east of same. 


Warwick, . . . . 


20 


Gales Brook. 


Lake Moore 


Warwick, . . . . 


81* 


Moss Brook. 


Pond northeast of center, . 


Warwick 


12 


Gales Brook. 


Upper Pond, Tully Brook, « 


Warwick, . . . . 


26* 


Tully River. 


Wicket Pond, 


Wendell 


53 


Wicket Brook. 


Pond west of same. 


Wendell 


10 


- - - 


Mountain Street Reser- 


Whately, . . . . 


75 • 


^ « 


voir. >,» 








I Wholly artificial. 




i Used as a source of water supply. 




* Area taken from large scale plans or froz 


a reliable local source. 


« Surveyed. 
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Hampden Cotintt. 

(Total (oraaoof pomb IW*d about 4,106.) 



Nahb. 


City or Town. 


Approx- 
imate 

Area in 
Acres. 


Outlet. 


Pond in southwest part. 


Agawam, .... 


10 


StiU Brook. 


Blair Pond, .... 


Blandford, 


78 


Pbnd Brook. 


Borden Brook Reserroir, \* . 


Blandford, 


218* 


_ - - 


Long Pond, .... 


Blandford, 


68 


Pond Brook. 


Otis Reservoir or Rand Pond, 
Bakers Pond, 


Blandford 2 acres, Tolland 
370 and Otis 6(S (Berk- 
shire County). 

Brimfield. . . . . 


872 • 
10 


Brook to Long Pond. 


Great Pond 


Brimfield, .... 


50 


East Brook. 


Little Alum Pond, 

Pond in southwest corner, . 


Brimfield, .... 
Brim^eld 


60 
14 


Branch, Quinebaug 

River. 
Brook. 


Black Pond, .... 


Granville, .... 


14 


_ - - 


Diversion Dam Resenroir, . 
Parsons Pond, 


Granville 6 acres and Rus- 
sell &. 
Granville 


10 » 
25 


Pond Biuok. 


Tillotson Brook Reservoir, i,> 


Granville, .... 


38> 


- - - 


Scantic Pond, 


Hampden, 


10 


- - - 


Hamilton Reservoir, . 


Holland, .... 


800 


_ - - 


Holland Pond, 


Holland 


08 


Quinebaug River. 


Ashley Reservoir, > 


Holyoke, .... 


281* 


Black Brook. 


High Servioe Reservoir, S* . 


Holyoke, .... 


W» 


_ - - 


Whiting Street Reservoir, S* 


Holyoke, .... 


120* 


- - - 


Chapins Pond,* . 


Ludlow, .... 


82 


_ - - 


Ludlow Reservoir or Spring- 
field Reservoir. *,« 
Minechoac Pond, 


Ludlow, .... 
Ludlow 


445« 

18 


~ ~ "* 


Pond in west part, 




Ludlow, .... 


11 


- - - 


Wood Pbnd, . 




Ludlow, .... 


12 


- - - 


Pond east of same. 




Ludlow, 


16 


- - - 


Pond in north part. 




Monson, .... 


16 


_ - - 


Reservoir, i,> 




Montgomery, 


381 


_ - - 


Shatteraek Bond. 




Montgomery, . 


11 


Shatteraek Brook. 


Forest Lake. 




Palmer, .... 


62 


Ware River. 


Pattaquattic Pond, 




Palmer 


19 


Ware River. 


Pond west of Thomdike, . 


Palmer, .... 


14 


Ware River. 


Diversion Dam Reservoir, . 


Russell (see Granville), . 


- 


_ - - 




Russell 


71 


Branch, Westfield River. 


White Reservoir, 1,1 

L ■■■■■=: 


Southampton, . 


128* 


-^ 



1 WhoUy artificial. 

* Used as a source of water supply. 

* Area taken from large scale plans or from reliable local source. 
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Hampden Countt — Conduded. 



Nams. 



City or Town. 



Approx- 
imate 
Area in 
Acres. 



Outlet. 



ConfMiiond Lake, 

Abby Reeervoir, . 

Baas Pond, . 

Brightwood Pond, 

Dimmiok Pond, . 

Five Mile Pond, 1 . 

Pond west of same, 

Indian Orchard Pond, . 

Lake Como, . 

Loon Pond, . 

Van Horn Reeervoir, . 

Water Shop Pond, 

Noyee Lake, 

Otie Reservoir or Rand Pond 

Wales Pond.* 

Hampton Pond, 

Horse Pond, 
Nine Mile Pond, 
Spectacle Pond, 



Southwiok, 

Springfield, 

Springfield, 

Springfield, 

Springfield, 

Springfield, 

Springfield, 

Springfield, 

Springfield, 

Springfidd, 

Springfield, 

Springfield, 

Tolland, . 

Tolland (see Blandford). 

Wales, 

Westfleld 97 acres and 
Southampton 52 (Hamp- 
shire County). 

Westfleld 

Wilbraham, 
Wilbraham, 



NO 
10 
16 
32 
14 

108 
15 
18 
10 
20 
16< 

200 

181 

77 
97 

34 
30 
16 



GrsatBraok. 



North Bnnch. ViH 
River. 



MiU River. 
Pond Brook. 



Pbnd Brook. 

North Branch, ^ 
River. 



Hampshirb County. 

(Total acreage of ponds listed about 1,843.) 



Factory Hollow Pond, 

Mill Valley Pond. 

Pond in north village, . 

Broad Brook Pond, 

Knight and Gold Reservoir 

Lower Pond, 

Middle Pond, 

Upper Pond, 

Sanford and Stebbins Pond, 

Damons or Bumell Pond, 

Lower Mill Pond, 



Amherst, 

Amherst, 

Amherst, 

Belchertown, 

Belchertown, 

Belchertown, 

Belchertown, 

Belchertown, 

Belchertown, 



Chesterfield 50 acres and 

Goshen 82. 
Easthampton, . 



c 



Port River. 
Mill River. 

Jabish River. 
Brook to Forge Ptowi. 
Brook to Forge Poi«J 



Dead Branch. 
Manhan River. 



^ Used as a source of water supply. 

* Area taken from large scale plans or from reliable local source. 
s Licenses have been granted by the Commission on Waterways and 
eoesaors. 



Public Lands or ittP«^ 
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v* 


Namb. 


City or Town. 


Approz- 
imate 

Area in 
Acres. 


OuUet. 


Upper Mill Pond, 


Easthampton, . 


60 


Manhan River. 


Damons Pond, 


Goshen (see Chesterfield), 


- 


- - - 


Dresser or Dadmuns Fond, 


GoshcD, . . . . 


87 » 


The Branch. 


Goshen Lower Reservoir, . 


Goshen, . . . . 


iOS 


Mill Brook. 


Goshen Upper Reservoir, . 


Goshen, . . . . 


71 


- - - 


Forge Pond, .... 


Granby, . . . . 


106 


Baehek>r Brook. 


Pbnd north of center, . 


Granby, . . . . 


85 


Bachelor Brook. 


Stony Brook Pbnd, 


Granby, . . . . 


14 


- - - 


Curtis Pond, 
Davis Pond, 
EastPtond. . . . . 


Greenwich. 
Greenwich, 
Greenwich, 


80 

40 

100 


Branch, Middle Branch. 

Swift River. 
Branch, Middle Branch. 

Swift River. 


Warner Pond. 


Greenwich, 


88 


/ 


Pond east of North Hadley, 


Hadley, . . . . 


49 


liill River. 


Pond north of PlainvUle, . 


Hadley, .... 


60 


Bfill River. 


Pond southeast of villace, . 


Hadley 


67 


Fort River. 


Pond east of same. 


Hadley 


18 


- - - 


Great Pond, .... 


Hatfield 


20 


Connecticut River. 


Pond north of same, . 
Pond in west part. 


Hat&Bid, .... 
Hatfield 


14 

10 


Branch, Connecticut 

River. 
Branch, Mill River. 


Norwich Fond, 


Huntincton, 


1221 


Pond Brook. 


Reservoirs (Lower, 8 acres. 

Middle, 36 and Upper. 5).«. » 
Amethyst Brook Reservoir 

(3). 
Pond above Pelham Road, . 

Crooked Pond.* . 


Northampton, . 
Pelham 


841 

14.61 


: : : 


Pelham 25 acres and Pres- 

cott 89. 
Plainfield 


641 
82.51 


Brook to Windsor Lake. 


Plainfield Pond, . 


Plainfield 


84 


Kinci Brook. 


Pond above Pelham Road, . 


Presoott (see Pelham), 


- 


- - - 


Pond east of village. . 


South Hadley, . 


24 


- - _ 


Pond in north part, 


South Hadley, . 


16 


Stony Brook. 


Hampton Pbnd, . 
White Pond,*,* . 


Southampton 52 acres and 
Westfield 97 (Hampden 
County). 

Southampton, . 


52 

1281 


Pbnd Brook. 


Muddy Brook Pond, . 


Ware 


29 


- _ _ 


Ban^ng Mountain Reser- 


Wssthampton, . 


87 


Branch, North Brook. 


voir. 
Horse Pond* 


Westhampton, . 


34 


- - _ 


Pond in aouth pwt. 


Westhampton, . 


U 


Sodden Brooke 

1 



1 Area taken from large scale plans or from reliable local source. 

t Wholly artificial. 

> Used as a souroe of water supply. 
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MiDDUfiSBx Comnr. 

(Total mamgb of ponds liitad about 11,S10.) 



Naiis. 



City or Town. 



Approx- 
imate 

Area in 
Acres. 



Outlet. 



.» . 



Grassy Pond, 
Na«OBPond,»,«,» . 
South Acton Pond, 
Pond east of same, 
Lower Mystic Lake, 
Pond southwest of same 
Reservoir, » . 
Spy Pond, . 
Upper Mystic Lake, ' 

Aibby Reservoir,*,* 
Watatic Reservoir, 

Wrights Pond, 

Ashland Reservoir,* 

Hopkinton Reservoir,* 

Huntington Mill Pond, ^ 

Pond at center, . 

Pond southeast of Hunting- 

Uyn Mill. 
Waushakum Pond, ^ 

Bennetts Brook Pond, 

Fletcher Pond, 

Long Pond, . . . . 

Plow Shop Pond, 

Pond east of same, 

Sandy Pond, 

Spectacle Pond, ^ . 

Farm I^ake 

Birds Pond, .... 

Little Spy Pond, . 

North Billorica Mm Pond, . 

Nuttings Pond, . 

Winnings Pond, . 

Withingtons Pond, 



Acton, .... 

Acton 120 acres and Little- 
ton 164. 
Acton, .... 

Acton, .... 

Arlington 55 acres and Med- 

ford66. 
Arlington, .... 

Arlington 10 acres and Lex- 
ington 20. 
Arlington, .... 

Arlington 89.4 aorss, Med- 
ford89.4 aad Wiziohestsr 
121. 

Ashby 

Ashby 16 acres and Ash- 
bumham 16 (Worcester 
County). 

Ashby, .... 

Ashland, .... 

Ashland 128 acres and Hop- 
kinton 65. 

Ashland 8 acres and South- 
boro 8 (Worcester County) . 

Ashland, .... 

Ashland, .... 

Ashland 14 acres andFram- 

ingham 78. 
Ayer, 

Ayer 

Ayer 29 acres and Groton 

15. 
Ayer, 



Ayer, 
Ayer, 



Ayer 3 acres and Littleton 

76. 
Bedford, . . . . 

Belmont 3 acres and Cam- 
bridge 7. 
Belmont, . . . . 

Billencft, .... 

Billerica, .... 

Billerica, .... 

Boxborough, 



14 
284« 

10 

10 
111* 

13 

89* 
120* 
900* 

164* 

16 

13 
169* 
103* 
8* 

10 

12 

93* 

10* 
108 

44 

37 

62 

74 

79* 

10 

10* 

26* 

20 

67 

10 

37 



Long Pond Brook. 
Nagog Brook. 



Mystic River. 

Branch. Alevile Brock. 
Mystie River. 

Willard Brook. 
Pearl Hill Brook. 



Sudbury River. 

Steep Brook. 

Nonaooieus Brook. 
Nonacoicus Brook. 
Nonaooieus Brook. 

Nonaooieus Brook. 
Bennetts Brook. 



Branch. Alewife BitM^ 

^ mm ^ 

Branch, Concord Biter- 
Branch, Concord Binr. 
Aasabet Brook. 



• » Surveyed. - - 

* Licenses have been granted by the Commission on Waterways and Public Laiids or ita pn^ 
eoesBors. 

* Used as a source of water supply. 

* Area taken from large scale plans or from reliable local source. 

* Wholly artificial. 
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Middlesex Cotjnty — Continued. 



Nai». 



City or Town. 



Approx- 
imate 

Area in 
Acres. 



Outlet. 



Pond near Lezinston line, . 

Pond in south part. 

Birds Pond, .... 

Fresh Pond, 1 

Hart Pond, .... 

Xewfield Pond, . 

West Chelmsford Mill Pond, 

Damons Pond, 

Damons Pond, 

Fairhaven Bay, . 

Lake Walden, • . . . 

West Concord Pond, . 

White Pond, 

Beaver River Mill Pond, 

Long Pond, .... 

Morimac Mills Fond, . 

Peters Pond, 

Tyncs Pond,* 

Lower Masaapoag Pond, 

Maaaapoag Pond, * 

Fann Pond, > . . . 

Framingham Reservoir No. 

Framingham Reeervoir No. 

Framingham Reservoir No. 

Gleaaon Pond, 

Lake Cochituate, 

Learneds Pond, 
Pickerel Pond, 
Saxonville Pond, 
Sucker Pond, 
Waushakum Pond, * 
Baddaoook Pond,« 
Cow Pond, . 



Burlington. 

Burlington, 

Cambridge (see Belmont) 

Cambridge, 

Chelmsford, 

Chelmsford, 

Chelmsford 14 acres and 

Westford 6. 
Concord, . 

Conoord, 

Concord 90 acres and Lin- 

coin 16. 
Conoord, . 

Conoord, . 

Concord, . 

Draout, 

Draeut 68 acres and Pelham 

45 (New Hampshire). 
Draout, 

Draeut, 

Draout 20 acres and Tyngs- 

borough 180. 
Dunstable, 

Dunstable 61 acres, Groton 
40 and Tyngsborough 63 
Fiaminghflim, . . 

Framingham, . 

Framingham, 

Framingham, . 

Framingham, 

Framingham 98 acres, Na- 
tick 627.6 and Wayland 
109.6. 

Framingham, 

Framingham, 

Framingham, . 

Framingham, 

Framingham (see Ash- 
land). 
Groton, . . . . 

Groton, . . . . 






10 
12 

161* 

67 

77 

20 

24 

10 

66 

66* 

72 

40 

10 

68 

12 

77 
200 

24 
1441 
165< 
164* 
134* 
260* 

12 
780* 

45 
10 
21 
10 

78 
11 



Vine Brook. 



Alewife Brook. 
Meadow Brook. 
Canal to Stony Brook. 



Sudbury River. 



Double Brook. 
Merrimack River. 
Bartletts Brook. 
Branch, Lawrence Brook. 
&dmon Brook. 

Sudbury River. 



Steep Brook. 
Cochituate Brook. 



Baddaoook Brook. 



^ Used as a source of water supply. 

* .\rea taken from large scale plans or from reliable local source. 

* Surveyed. 

* Licenses have been granted by the Commission on Waterways and Public Lands or its pred- 



» Wholly artificial. 
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MiDDLBBBX Coxmm — Cantinued. 



Namb. 



City or Town. 



Approx- 
imate 

Area in 
Acres. 



Outlet. 



Duck Pond. . 
Forge Pond, > 
Knope Pond, 
Long Pond, . 
Martins Pond, 
Maasapoag Pond, . 
Factory Pond, 
Lake Winthrop, * . 
Pond in east village. 
Echo Lake, . 
Hopkinton Reswvoir,^ 
North Pond, i 

Pond near Southville, 

WhitehaU ReMTvoir,* . 

Boon Pond, .... 

Pond at center, . 

Pond west of center, . 

White Pond,* 

Arlington Reservoir, . 

Upper Hobba Brook Reser- 
voir.*,* 
Beaver Pond, 

Fairhaven Bay, . 

Lower Hobbs Brook Reser- 
voir. *, • 
Sandy Pond, »,» 

Upper Hobbs Brook Reser- 
voir. » 
Forge Pond, 1 

Fort Pond, .... 

Long Pond, .... 

Mill Pond, . . . . 

NagogPond,',*,* 

Spectacle Pond, i . 

Fort Meadow Reservoir, 



Groton, . . . . 

Groton 0.1 acre, Littleton 

76 and Weetford 136. 
Groton, 

Groton (see Ayer), 

Groton, 

Groton (see Dunstable), 

Holliston, 

Holliston, . 

Holliston, . 

Hopkinton, 

Hopkinton (see Ashland), 

Hopkinton 236 aoree and 

Milford 8 (Worcester 

County). 
Hopkinton 5 acres and 

Southborough 6 (Worce^ 

ter County). 
Hopkinton, 

Hudson 6 acres and Stow 

104. 
Hudson, .... 

Hudson, . . . . 

Hudson 26 acres and Stow 

33.5. 
Lexington (see Arlington), 

Lexington 67 acres, Lin- 
coln 16 and Waltham 10 
Lincoln, 

Lincoln (see Concord), 

Lincoln 60 acres and Wal- 
tham 417. 
Lincoln, 

Lincoln (see Lexington), 

Littleton (see Groton), 

Littleton, . 

Littleton, . 

Littleton, . 

Littleton (see Acton), 

Littleton (see Ayer), 

Marlborough, 



52 

212* 

62 

23 

16 
83 
26 
73* 

226* 



Stony foook. 

Branch, Martins Poitd 
Brook. 



Martins Pond Brook. 



Jar Brook. 
Jar Brook. 



MiU River. 



601* 
109 

21 

20 
58.5* 

02* 
112* 

467* 
154* 



Sudbury River. 
Assabet River. 



Assabet River. 



Branch, Stony Brook. 



Stony Brook. 



85 
88 
75 



307* 



Fort Meadow Brook. 



» bm re y e d . 

* Area taken from large scale plans or from reliable local source. 

I Licenses have been granted by the Commission on Waterways and Public Lands or itspn^ 



« Wholly artificial. 

* Used as a source of water supply. 
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Middlesex Countt — Ctrntinued. 



Namb. 



HiUiuun Re8erT0U-,S> . 
Sudbury Reservoir,* 

Williams Reservoir,* 
Aasabet Mill Pond, 
Puffera Pbnd, 
Middle Reservoir. \ * • . 
Mystic Lakes, 
South Reservoir. >,* 
Crystal I^ke or Ell Pond, 
Dug Pond, . 
Jennings Pond, 
Lake Cochituate, . 
Morses Pond, * 
None Sueh Pond, * 
Pond on Steep Brook, . 
Reservoir Pond, . 
Needham Reservoir, . 
Sabrina Lake, 

Boston Manufacturing Com- 
pany's Pond. 

Crystal Lake or Wiswalls 
Pond.» 

Hammond Bond, 

Pond south of Morseville, . 

Silver Lake, .... 

Martins Pond, 

Pond on Ipswich Lice, * 

Swan Pond, .... 

Healds Pond, 

Farm Pond, .... 

Double Pond south of village. 

Paper Mill Pond, . 

Pond below dam. 

Pond northwest of village, . 



City or Town. 



Marlborough, 

Marlborough 292 acres and 
Southborough 1,000 

(Worcester County). 

Marlborough, 

Masmard, .... 

Maynard 24 acres and Sud- 
bury 6. 

Medford 12 acres and 
Stoneham 46. 

Medford (see Arlington), 

Medford, . 

Melrose, 

Natick. 

Natick, 

Natick (see Framingham), 

Natick 6 acres and Wellee- 
ley 110 (Norfolk County). 

Natick 29 acres and Weston 
11. 

Natick. . 

Natick, 
Needham, . 
Needham. . 



Newton. Waltham 

Weston. 
Newton, 



Newton, 
Newton, 
Newton. 
North Reading, 
North Reading, 
North Reading, 
Pepperell, . 
Sherborn, . 
Shirley, 
Shirley, 
Shirley, 
Shirley, . 



and 



Approx- 
imate 
Area in 
Acres. 



Outlet. 



67 » 
292* 

73* 
24 
30 
58* 

82* 
27 
62 
10 

6* 

40* 

10 

68 

16 

23 
280 

41* 

17 

21 

10 
100 

13* 

46 

10 
124* 

13 

20 

10 

42 



Millham Brook. 
Assabet River. 
Assabet River. 



Maiden River. 



Brook to Morses Pond. 



Brook to Morses Pond. 

Brook to Lake Cochitu- 
ate. 

Brook to Lake Cochitu- 
ate. 



Branch, Charles River. 



Martins Brook. 



Branch, Ipswich River. 



Branch, Charles River. 



Squannacook River. 



I Wholly artificial. 

* Used as a source of water supply. 

* Area taken from large scale plans or from reliable local source. 

* Surveyed. 

* Licenses have been granted by the Commission on Waterways and Public Lands or its pred- 
n. 
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MmDLBSBX CouMTr — CotKmued. 



Nams. 


City or Town. 


Approx- 
imate 

Area in 
Acres. 


Outlet. 


Doleful Pond, 


Stoneham, 


10 


Maiden RiT«r. 


Fella Reservoir, . 


Stoneham, 


8.5 


_ - - 


Middle Reeervoir, ^ 


Stoneham (see Medford), . 


- 


- - - 


North Reservoir, i,> 
Spot Pond, «,« 


Stoneham 81 acres and Win- 
chester 28. 
Stoneham, 


80 > 
80«> 


Maiden River. 


Boon Pond, .... 


Stow (see Hudson), . 


- 


- - - 


White Pond, 


Stow (see Hudson), . 


- 


- _ - 


Puffers Pond, 


Sudbury (see Maynard), . 


- 


_ _ - 


Willis Pond, .... 


Sudbury, .... 


26 


Run Brook. 


Long Pond 


Tewksbury, 


04 


Content Brook. 


Round Pond, 


Tewksbury, 


15 


Stiongwater Brook. 


Bixbys Reservoir, 
Harbor Pond, 


Townsend, 
Townsend, 


10 
51 


Branch, Squannaoook 

River. 
Squannaoook River. 


Witch Brook Reservoir, > 


Townsend, 


15 


Squannaoook River. 


Locust Pond, 


Tyngsborough, . 


18 


_ - - 


Maasapoac Pond, . 

Park Pond, .... 


Tyngsborough (see Dun- 
stable). 
Tyngsborough, . 


88 


^ ^ * 


Tyn0BPond,« 
Crystal Lake, S« . 


Tyngsborough (see Dra- 

cut). 
Wakefield, .... 


88> 


Saugus River. 


Lake Qtiannapowitt,^* 


Wakefield 


254> 


Saugus River. 


Boston Manufacturing Com- 
pany's Pond. 
Hardys or Means Pond, 


Waltham (see Newton), . 
Waltham, .... 


47 


Beaver Brook. 


Lover Hobbs Reservoir, 


Waltham (see Lincoln), . 


- 


- - - 


Stony Brook Reservoir, >,* . 
Upper Hobbs Reservoir, 


Waltham 86 acres and Wes- 
ton 3S. 
Waltham (see Lexington), 


72« 


a. » - 


Baldwins Pond, . 


Wayland 


10 


- - - 


Dudleys Pond, 


Wayland 


75 


- - - 


Heards Pond, 


Wayland, .... 


88* 


Sudbury River. 


Lake Cochituate, . 

Snake Brook Reservoir, S* . 


Wayland (see Framing- 
ham). 
Wayland 


12 


"• " ' 


Brookside Pond, . 


Westford, .... 


11 


- - - 


Burgess Pond, 


Westford, .... 


22 


Branch, Keyes Brook. 


Flushing Pond, . 


Westford 


16 


Brook to Nabn*»ett- 
Pbnd. ^ 



1 Used as a source of water supply, 
s Wholly artificial. 

* Area taken from large scale plans or from reliable local source. 

* Licenses have been granted by the Commission on Waterways and 
ecesBors. 

* Surveyed. 



Public Lands or its JB^ 



1918.] 



SENATE — No. 289. 



315 



MiDDLESBX CoTJNTT — Concluded. 



Name. 



City or Town. 



Forge Pond, . 

Keyee Pond, 

Nabnaaset Pond, . 

Fond east of center, 

Sought For Pond, 

West Chelmsford Hill Pond. 

Boston Manufacturing Com- 

pany's Pond. 
None Such Pond, 

Stony Brook Reservoir. 

Weston Reaenroir, * 

Silver Lake 

Pond northwest of aame, 

Aberjona Pond, 

Judkina Pond, 

Mystic Lakea, 

North Reaervoir, 

Wedge Pond, 

Winter Pond, 

Burbank Pond, 

Horn Pond, ^ 

Riehardaona Mill Pond, 



Weetford Csee Gxoton). 

Weetford, . 

Westford, . 

Weetford, . 

Weetford. . 

Weetford (see Chelmsford) 

Weaton (see Newton), 

Weaton (see Natick), 

Weaton (see Waltham). 

Weaton, 

Wilmington. 

Wilmington, 

Wincheater, 

Winoheater, 

Wincheater (aee Arlington), 

Winoheater (see Stoneham), 

Wincheater, 

Wincheater, 

Woburn, . 

Wobom, 

Woburn, . 



Approx- 
imate 

Area in 
Acres. 



50 

116 

10 

06 



60> 

16 

10 

17 

19> 



28t 

20 
12 

102* 
80 



Outlet. 



Keyea Brook. 
Branch, Stony Brook. 



Branch, Spaulding 
Brook. 



Lubber Brook. 



Mystic River. 

Aberjona River. 
Mystic River. 
Mystic River. 



NaNTOCKBT CotTNTT. 
(Total aersage of ponds listed about 816.) 



GibbePond, 


Nantueket, 


88 


... 


Hammock Fond, . 


Nantucket, 


267 


- - - 


Long Pond 


Nantucket, 


188 


- - - 


Hiaoomet Fond, . 


Nantucket, 


44 


- - - 


Sachaeha Pond, . 


Nantucket, 


298 

fc 


- - _ 



^ Used as a source of water supply. 

* Area taken from large scale plana or from reliable local source. 
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Norfolk Countt. 

<TMai Mni«» •f pwMb Uttod About 4.Alf.) 







Approx- 




Name. 


City or Town. 


imate 
Area in 


Outlet. 






Acres. 




Salisbury Brook Reeeryoir, >,* 


Avon, .... 


92. 6« 


BMTerPond, 


Bellingham, 


38 


Charles River. 


Factory Pond,* 
Jenoka Reaervoir, 


Bellingham 14 acres and 
Hopedale 14 (Worcester 
County). 

Bellingham, 


14* 

12 


Peters River. 


Pond north of center, . 


Bellingham, 


14 


Charles River. 


Pond west of center, . 


Bellingham, 


24 


Charles River. 


Pond in North Bellincham, . 


Bellingham, 


18 


Charles River. 


Pond south of North BelUng- 

ham. 
Cranberry Pond, . 


Bellingham, 

Braintree, .... 


21 
82 


Charles River. 
Cranberry Brook. 


Great Pond,*,* 
Group east of railroad, 


Braintree 161 acres and 

Randolph 43. 
Braintree, .... 


204* 
17 


Brook to Fore Rirar. 


Little Pbnd Reservoir, > 


Braintree, .... 


721 


- - - 


Pond west of same. 


Braintree, .... 


64 


_ _ - 


Brookline Reservoir, . 


Brookline 


116* 


- - - 


Ames Pond, .... 


Canton, .... 


12 


Pequid Brook. 


Bolivar Pbnd, 


Canton 


17 


- - - 


Factory Pbnd, 


Canton 


13 


_ - - 


Force Pbnd 


Canton, .... 


24 


Pequid Brook. 


Glen Echo Lake or York 

Pond.« 
Ice Pond, .... 


Canton 11 acres and 

Stoughton 0. 
Canton, .... 


17* 
10 


Beaver Brook. 


Ponkapoag Pbnd, * 
Reservoir Pond, . 


Canton 98 acres and Ran- 
dolph 111. 
Canton, .... 


209* 
226 


: : : 


Scituate Pond or Lily Pond, 


Cohasset 


48 


- - - 


Straights Pond, . 

The Gulf 

Wigwam Pbnd, . 


Cohaaset 44 acres and Hull 
64 (Plymouth County). 

Cohaaset 35 acres and Scit- 
uate 49 (Plymouth 
Coimty). 

Dedham 


44 

86 

30 


Branch. Charles Riv«r. 


Cocasset Pbnd, . 


Foxborough, 


88 


Cocasset River. 


Pond south of same, . 


Fozborough, 


20 


Cocasset River. 


Reservoir northwest of Co- 
casset. 

Pond.* 
Neponset Reservoir, . 


Foxborough, 

Fbxboibugh 44 acres and 

Plainville 129. 
Foxborough, 


20 
173* 
438* 


Cocasset River. 
Wading Riv». 
Neponset River. 


Pbnd at town line, 
Pond at South Walpole, 


Foxborough 12 acres and 

Sharon 1. 
Fozborough 5 acres and 

Wft|pol« 5. 


18 
10 


Brook to Neponset Rv* 
ervoir. _ 



1 WhoUy arUficial. 

* Used as a source of water supply. 

* Area taken from large scale plans or from reliable local source. 

* Surveyed. 
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NoBiOLK CoTJNTT — Continued. 







Approx- 




Naiis. 


City or Town. 


imate 
Area in 


Outlet. 






Acres. 




Witeh Pond, * . . . 
Beaver Pond,' 


Foxborough 12 acres and 
Mansfield 0.2 (Bristol 
County). 

Franklin, .... 


12* 
80 


Mine Brook. 


Dr. Millers Reservoir, . 


Franklin, .... 


21 


MiU River. 


Electric T.icht Plant Pond.* 
Mill Pond, 1 . . . 


Ftanklin 7.fi acres and Med- 

way 7.5. 
Franklin 6 acres and Med- 


15* 

12* 


— — — 


Pond in northeast part. 


way 6. 
Franklin 


25 


- _ - 


Uncas Pond, 


Franklin, .... 


27 


Brook to Whiting Pond. 


UnionviUe Pbnd, . 


Franklin, .... 


81 


_ - - 


Pond in west part. 


Holbrook, .... 


n 


- - - 


Electric Licht Plant, . 


Medway (see Franklin), . 


- 


- . - 


MiUPond, . . . . 


Med way (see Franklin), . 


- 


_ - - 


Boggastow Pond, . 


Millis, .... 


14* 


Bogssstow Brook. 


Houghton Pond, . 


Milton 


28 


Blue Hill River. 


Popes Pond, 


Milton, .... 


15 


_ - - 


Turners Pond, 


Milton 


14 


- - - 


Pond near center, 


Needham, .... 


10 


Rosemary Brook. 


Reservoir near center, . 


Needham 


15 


Charlea River. 


Sabrina Lake, 
City Mills Pond, . 


Needham 16 acree and 

Welleeley 8. 
Norfolk 


23 

16 


MiU River. 


Pond south of same, . 


Norfolk 


19 


- - - 


Highland Uke, . 


Norfolk, .... 


14 


_ - - 


Kingsbury Pond, 


Norfolk, .... 


20 


_ _ - 


Marsh P6nd,i,» . 
Pond south of center, . 


Norfolk 7 acres and Wren- 

tham 56. 
Norfolk 


63* 
10 


Stony Brook. 


Populatic Pond, . 


Norfolk 


48 


Charles River. 


Ellis Pond,*. 

WiUett's Pond.»,« 

Miramichi Pond or Shepards 

Pond. > 
Sbepardville Reservoir, 


Norwood 

Norwood 21 acres, Walpole 
174 and Westwood 15. 

Plainville (see Foxbor- 
ough). 

Plainville, .... 


19 

210* 

176 


Brook to Neponset 

River. 
Brook to Neponset 

River. 

Wading Raver. 


Great Pond, .... 


Randolph (see Braintree), 


- 


- - - 


Pbnkapoag Pond, 


Randolph (see Canton), . 


- 


- _ - 


Billings Pond or Wolomolo- 

poag Pond. 
Group of 8 mill ponds. 


Sharon 

Sharon, .... 


85 
22 


Rumford River. 



* Surveyed. 

* Area taken from large scale plans or from reliable local source. 

* Used as a source of water supply. 
« Wholly artificial. 
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NoBFOLK CotTNTT — ConduMl. 







Approx- 




Namb. 


City or Town. 


imate 

Area in 

Acres. 


Outlet. 


Leaches Reeervoir or Wilbur 

Pond. I 
Pond at town line, 


Sharon 28 acres and Easton 

8e (Bristol County). 
Sharon (see Foxborough), . 


28< 


• _ - 


Glen Echo Lake or York 

Pond. 
Long or Amee Pond, . 

Ponde west of center (group), 


Stoughton (see Canton), . 

Stoughton 43 acres and 
Easton 10 (Bristol 
County). 

Stoughton, 


431 

SO 


Queset Brook. 


BirdaPond, .... 


Walpole 


39 


NepoDset Biver. 


Diamond Pond or Sawmill 

Pond. 
MUlPond 


Walpole, .... 
Walpole, .... 


16 
21 


Neponeefe Riw. 
Neponset Rirer. 


MUlPond 


Walpole, .... 


22 


Neponset RiTW. 


Morey's Pond, 


Walpole 


15 


Neponset Biver. 


Plympton Pond, . 


Walpole, .... 


16 


- - - 


Pond at South Walpole, 


Walpole (see Foxborough), 


- 


- - - 


Willetta Pond, 


Walpole (see Norwood), . 


- 


- - - 


LakeWaban, 


Wellealey, .... 


185 


Waban Brook. 


Morses Pond, i,« . 
Sabrina Lake, 


Wellesley 110 acres and Na- 

tiek 6 (Middlesex County). 

Wellesley (see Needham), 


110« 


Brook to Lake WsbaiL 


Buokmaeter Pond,>,« . 


Westwood, 


30> 


Hawes Brook. 


WillettePond.«.« . 


West wood (see Norwood), 


- 


- - - 


Great Pond. « 


Weymouth, 


290 


MiU River. 


Whitmans Pond, . 


Weymouth, 


188 


Weymouth Back Riw 


Archers Pond, 


Wrentham, 


82 


_ - - 


Lake Pearl or Whitings Pond. 




273 


BilU River. 


Harsh Pond, 


Wrentham (see Norfolk), . 


- 


Stony Brook. 



* Surveyed. 

* Area taken from large scale plans or from reliable local source. 

* Licenses have been granted by the Comminion on Waterwajrs and Public Lands or its pr«d* 
ecessors. 

* Used as a source of water supply. 

* Wholly artificial. 
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Pltmoxjth Countt. 






Namx. 


City or Town. 


Approx- 
imate 

Area in 
Acres. 


Outlet. 




Island Groye Fbnd, 


Abinston 


88 


Shumatuscacant River. 




Poole's Box Faetory F6nd, . 


Abington 


10 






Bond aouth of same, . 


Abington 


22 


_ _ - 




Whitman Reeervoir or Ho- 

bart Pond. 
CarveraPond, 


Abington 20 acres and W hit- 
man 187. 


207 
20 


Bear Meadow Brook. 
South Brook. 




Nipponieket Pond, 




8681 


Town River. 




NunketaPond, . 
Wheelers or Croea Pond, 


Bridgewater 16 aeree and 
Raynham 6 (Bristol 
County). 

Brockton, .... 


16 
25 


Taunton River. 
Salisbury Plain River. 




Bartletta Pond, . 


Carrer, .... 


14 


Sampsons Brook. 




Bates Pond 


Carver, .... 


20 


mm "• • ^ 




Chases Bog 


Carver, .... 


14 


_ _ _ 




Clear Pond,* 


Carver, .... 


101 


- _ - 




CoopenPond,* 


Carver, .... 


16 


- _ - 




Dunham Pond, * . 


Carver, 


45 


Sampsons Brook. 




East Head Pond, . 
Factory Pond, 


Carver 58 acres and Plym- 
outh 47. 
Carver 


1081 
86 


Wankinco River, 
Sampsons Brook. 




Federal Furnace Pond, 
Horse Neck Pond, 


Carver 86 acres and Plym- 
outh 52. 
Carver 


188 
50 


Sampeons Brook. 




Johns Pond,* 


Carver 


28 


Green Brook. 




Sampeons Pbnd, * 


Carver, .... 


310 


Sampsons Brook. 




South Meadow Pond. . 


Carver, .... 


17 


_ - - 




Pond south of same, . 


Carver 


14 


_ - - 




Vaufhns Pond, * . 


Carver, .... 


15 


Beaver Dam Brook. 




Wenham Pond, * . 


Carver 


50 


Herring Brook. 




Chandlers Pond, . 
Island Creek Pond,* . 


Duxbury 20 acres and Pem- 
broke 20. 
Duxbiu-y, .... 


40 
72 


Pine Brook. 
Island Creek. 




Pond in northwest part. 


Duxbury 


10 


Branch, South River. 




Round Pond, 


Duxbury, .... 


11 


Brook. 




Pond in northwest p«rt. 


East Bridgewater, 


12 


Beaver Brook. 




RobbinsPond, . 


East Bridgewater, 


158 


Satucket River. 




Upper Pond, 


East Bridgewater. . 


10 


Meadow Brook. 




Honponaett Pond,s,s . 
Pond aouth of same, . 


Halifax 735 acres and Han- 
son 21. 
Halifax, .... 


756 1 
12 


Satucket River. 
Winetuxet River. 





1 Area taken from large scale plana or from reliable local source. 

• Surveyed. 

* Licenses have been granted by the Commission on Waterways and Public Lands or its pred- 
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Plymouth Countt — Continued. 



Name. 



City or Town. 



Approz- 
inutte 

Area in 
AoreB. 



Outlet. 



Muddy Pond, I 

Pond in southwest part, 

Clapp Rubber Company Mill 

Pond.« 
E. Phillipa ft Bona Pond, < . 

Phillips Taok Factory Pond, • 

Pond south of West Hanover, 

Watermana Taok Faetory 

Pond.* 
Cushing Pond, 

Pond southwest of same, 

Indian Head Pond,^* . 

Maquan Pond, * . . . 

Monponsett Pond, ^ 

Oldham Pond, 

E. Phillips & 8oc8 Pond, . 

Phillips Tack Factory Pond, 

Wamp>etuck Pond, 

Watermana (aa above), . 

Aooord Pond,>,^ . 

Cushing Pond, 

Triphammer Pond, 

Straights Pond, . 

Blackwater Pond, 

CroBsmans Pond, . 

Furnace Brook Ponds, 

Great Indian Pond, ^ 

Muddy Pond, 

Pine Brook Pond, 

Silver Lake,* 

Smelt Pond, 

Assawompsett Pond includ- 
ing Pocksha Pond. ',«,* 
Clear Pond 

Dunhams Pond. . 

Elder Pond Reservoir, S* 



Halifax 10 aerea and Pem- 
broke 6. 
Halifax 

Hanover 9.5 acres and Pern- 
broke 9.5. 

Hanover 85 acres and Han- 
son 13. 

Hanover 5 acres and Han- 
son 5. 

Hanover, .... 

Hanover 10 acres, Hanson 

2 and Pembroke 8. 
Hanson, .... 

Hanson, .... 

Hanson, .... 

Hanson, .... 

Hanson (see Halifax), 

Hanson 46 acres and Pem- 
broke 186. 
Hanson (see Hanover), 

Hanson (see Hanover), 

Hanson. .... 

Hanson (see Hanover), 

Hingham 48 acres, Norwell 

26 and Rockland 26. 
Hingham, .... 

Hingham, .... 

Hull 64 acres and Cohasset 

44 (Norfolk County). 
Kingston 

Kingston 

Kingston 

Kingston 58 acres and 

Plympton 4. 
Kingston, .... 

Kingston, .... 

Kingston 90 acres, Pem- 
broke 431 and Plympton 
123. 

Kingston, .... 

Lakeville 1,965 acres and 

Middleborough 691. 
Lakeville, .... 

Lakeville, .... 

Lakeville, .... 



15 
10 
19» 
48* 
10* 
17 
20> 
40 
SO 
120> 
45* 

232* 



81* 

100* 
12 
14 
64* 
14 
15 
19 
62* 
87 
10 

644* 

44 

2,656* 
28 
10 
145* 



Winetmet Rivtr. 



Indian Head Rirer. 



Indian Head Brook. 

Brook to Indian Hctd 
Pond. 



Herring Brook. 



Indian Head Brook. 

Weir River. 
Branch, Weir Rivft. 
Branch, Weir Rivtr. 

Pine Brook. 
Pine Brook. 



Jones River. 

Smalt Biook. 
Nemaaket River. 



1 Licenses have been granted by the Commission on Waterways and Public Lands or its pif^ 
ecesscrs. 

* Survejred. 

* Area taken from large scale plans or from reliable local source. 

* Used as a source of water supply. 
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Plymouth County — ConHnuted, 



Name. 



City or Town. 



Approx- 
imate 

Area in 
Acres. 



Outlet. 



Great Quittaoas Pond, \>,> . 

Little Quittacaa Pond, *, > 

Long Pond,* 

Loon Pond, .... 

PoekBhaPond,i,> 

Mary's Pbnd,« 

Pond near Lawrence Swamp, 

Pond south of South Village, 

Pond near Acuahnet line, 

Assawompeett Pond, * . 

Benaona Pond, ^ 

Great Quittacaa Pond, S> 

Little Quittacaa Pond,< 

Pockaha Pond,< . 

Rock Station Pond, . 

Tiapaquin Pond, *■ 

Waterville Pond, . 

Wooda Pond, 

Accord Pond,> 

Black Pond, . 

Bound Brook Pond, 

Jacobe Pond, 

Torreya Pond, 

Chandlen Pond, . 

Clapp Rubber Company Mill 

Pond. 
Furnace Pond,* 

Great Sandy Bottom Pond, 

Hobomack Pond, 

Indian Head Pond, 

Little Sandy Bottom Pond, 

Muddy Pond,* 

Oldham Pond.* . 



Lakeville 416 acres, Roches- 
ter 304 and Middlebor- 
ouffh 408. 

Tiakeville 184 acres, Roches- 
ter 171 and Freetown 18 
(Bristol County). 

Lakeville 1,361 acres and 
Freetown 881 (Bristol 
County). 

Lakeville, .... 

Lakeville (see Aasawomp- 

sett Pond). 
Marion 3 acres and Rocbee- 

ter 78. 
Marion, .... 

Marsh field, 

Mattapoisett, 

Middleborough (see Lake- 

vUle.) 
Middleborough, 

Middleborough (see Lake- 
viUe). 

Middleborough (tee Lake- 
ville.) 

Middleborough (see Lake- 
ville). 

Middleborough, 

Middleborough, 

Middleborough, 

Middleborough, 

Norwell (see Hingham), 

Norwell, 

Norwell, 

Norwell, 

Norwell, 

Pembroke (see Duzbinr) 

Pembroke (see Hanover), 

Pembroke, 

Pembroke, 

Pembroke, 

Pembroke (see Hanson), 

Pembroke, 

Pembroke (see Halifax), 

Pembroke (see Hanson). 



1,]28« 
805« 
1.861 « 
80 

81 
12 
14 
12 

29« 



10 

260« 

29 

41 

48 
12 
64« 

10 



108 

118« 

16 

61 



Connects with Pockaha 
Pond. 

Connects with Great 
Quittacaa Pond. 

Connects with Assar 
wompaett Pond. 



Connects with Aasar 

wompsett Pond. 
Branch, Sippican River. 

BiiU Creek. 

South River. 

Mattapoisett River. 

Namaaket River. 

Branch, Weweantio 

River. 

Connects with Pocksha 
Pond. 

Connects with Great 
Quittacaa Pond. 

Connecta with Assa- 
wompeett Pond. 

Fall Brook. 
Whetstone Brook. 
Woods Brook. 



Second Herring Brook. 



Third Herring Brook. 



Herring Brook. 
Herring Brook. 



Brook to Great Sandy 
Bottom Pond. 



» Surveyed. 

* Ldoenses have been granted by the Commission on Waterwajrs and Public Lands or its pred- 
ecessors. 

* Used as a source of water supply. 

* Area taken from large scale plans or from reliable local source. 
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Pltmotjtb County — Continued. 



Namb. 


City or Town. 


Approx- 
imate 

Area in 
Acres. 




Outlet. 


Pond north of centre, . 


Pembroke, 


11 


Herring River. 


Silver liske, . 




Pembroke (see Kingston), 


- 


- 


- 


Steteona Pond, > . 
Bartlett Pond, 


• 


Pembroke, 
P]>inouth, 


&3 
71 


Brook 
Pond 


to Ifonponaett 

 


Bartletta Pond, . 




Plymouth, 


14 


- 


- 


Beaver Dam Pond, 




Plymouth, 


194 


Beaver 


Dam Brook. 


Billington Ice Pond, * 




Plymouth, 


260 


- 


- 


Bloody Pond.i 




Plymouth, 


115 


- 


- 


Boat Pond, «. 




Plymouth, 


45 


- 


- 


Bumpe Pond, 




Plymouth, 


20 


- 


- 


Charse Pond, i 




Plynu)uth, 


46 


— 


- 


Clam Pudding Pond, 




Plymouth, 


10 


- 


- 


Clear Pond, 1 




Pljrmouth, 


12 


- 


- 


Clew Pond, . 




Plymouth, 


44 


- 


- 


Cooke Pond, » 




Plymouth, 


28 


- 


- 


Cottage Pond, 




Plymouth, 


40 


- 


- 


Darby Pond, » 




Plymouth, 


87 


- 


- 


Dunhams Pond, . 




Plymouth, 


12 


- 


- 


East Head Pbnd, . 




Plymouth (see Carver), 


- 


- 


- 


Eel Run Pond, . 




Plymouth, 


19 


- 


- 


Elbow Pond, 




Plymouth, 


16 


- 


- 


Ellis Pond, . 




Plymouth, 


11 


- 


- 


Esekiels Pond, 




Plymouth, 


26 


- 


- 


Fawn Pond, » 




Plsrmouth, 


20 


- 


- 


FearingB Pond, . 




Plymouth, 


40 


- 


- 


Federal Furnace Pond, 




Plymouth (see Carver), 


. 


- 


- 


Five MUe Pond,!,* 




Pljrmouth, 


23« 


- 


^ ^ 


Fresh Pond, i 




Plymouth, 


62 


- 


- 


Gallows Pond, 




Plymouth, 


87 


- 


- 


Pond north of same, 




Plymouth, 


27 


- 


- 


Grassy Pond, 




Pl3rmouth, 


12 


- 


- 


Great Herring Pond,» 

r  




Plymouth 876 acres and 
Bourne 2 (Barnstable 
Count v\ 


1 876« 


" 


. 



1 Licenses have been granted by the Commission on Waterway's and Public Lands or its p«r 



s Used as a source of water supply. 

• Survesred. 

* Area taken from large scale plans or from reliable local source. 
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Pltmouth County — Continued. 



Namb. 



City or Town. 



Approx- 
imate 

Area in 
Acres. 



Outlet. 



Groit South Pond. »,« . 
Gunners Exchange Pond, ^ 
Half-way Pond, » . 
Island Pond. > 
Jenkins Pond, 
KingB Pbnd, 
Little Herring Pond, 
Little Island Pond, 
Little Ix>ng Pond, > 
Little Pond, . 
Little Sandy Pond, 
Little South Pond, • 

Long Pbnd near Half-way 

Pond. 
Long Pond near Three Cbr- 

nered Pond, 
long Pond near Wareham 

line. 
Lout Pond, a 

Hieajahs Pond, . 

Mill Pond, . 

Muddy Pond, 

North Triangle Pond, 

Old Colony Duck Pond, 

Rocky Pbnd, 

Rocky Pbnd, 

Russelk MUl Pbnd, 

Salt Pond, . 

Sandy Pbnd, 

Saverys Pbnd, 

Ship Pond, . 

South Triangle Pond. 

Three Cornered Pond, 

Triangle Pond, 

West Pond, . 

White Island Pond, 

Wiggina Pond, 



Plsrmouth, 
Plymouth 
Plymouth 
Plymouth 
Plymouth 
Plymouth 
Plymouth 
Plsrmouth 
Plymouth 
Plymouth 
PIsrmouth 
Plymouth 
Pljrmouth 
Plymouth 
Plymouth 
Pljrmouth 
Pljrmouth 
Plymouth 
Plymouth 
Plsnnouth 
Plymouth 
Plymouth 
Plymouth 
Plymouth 
Pljrmouth 
Plsnmouth 
Plymouth 
Plsnmouth 
Plymouth 
Plsrmouth 
Plymouth 
Plymouth 



Plymouth 335 
Wareham 73. 
Plymouth, 



acres and 



803* 

4« 
232 

68 

15 

12 

74 

15 

i5 

45 

11 

70» 
215 

23 

11 

18 

10 

40 

12 

10 

12 

84 

15 

62 

35 

58 

20 

15 

15 

20 

26 

75 
408" 

21 



Eel Hirer. 



Agawam River. 



Brook to Great Herring 

Pond. 
Brook to Beaver Dam 

Pond. 
Brook to Long Pond. 



Brook to Great South 
Pond. 



Eel River. 



Eel River. 



Red Brook. 
Red Brook. 



1 Liceoaes have been granted by the Commission on Waterways and Public Lands or its pred- 
ecesiiorB. 
> Used as a source of water supply. 
* Area taken from large scale plans or from r^able local source. 
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Plthotttb Coxjntt — Contxaued. 



Name. 


City or Town. 


Approx- 
imate 

Area in 
Acres. 


Outlet. 


Pond northwest of Mine, 


Plymouth, 


12 


- - - 


Great Indian Pond, ^ 


' Plympton (see Kingston), 


- 


_ - - 


Pond in eouth corner, . 


Plympton, 


10 


Whetstone Brook. 


Pond north of center, . 


Plympton, 


13 


_ - - 


Ridge Hill Pond, . 


Plympton, 


18 


_ 


Silver Lake, .... 


Plympton . (see Kingston), 


- 


- - - 


Great Quittaeas Pond, 


Rochester (see Lakeville), 


- 


. - - 


Hathaways Pond, 


Rochester, 


84 


Sippiean River. 


Leonarda Pond, . 


Rochester, 


81 


Sippican Rivs. 


Little Quittaoas Pond, 


Rochester (see Lakeville), 


- 


- - - 


Long Pond 


Rochester, 


33 


- - - 


Mary'aPond,! 


Rochester (see Marion), . 


- 


- 


Snipatuit Pond, . 


Rochester, 


736 


Mattapoiaett Rim. 


ft 

Snows Pond, 


Rochester, 


58 


- 


Accord Pbnd, * . . . 


Rockland (see Hingham), 


- 


- - - 


Spring Lake, 


Rockland 


30 


Indian Heed Riv«. 


Herring Brook Pond Lower, 


Scituate 


14 


- - - 


Herring Brook Pond Upper, 


Scituate, .... 


12 


- - - 


The Gulf 


Scituate, .... 


49 


- - - 


Bartlett Marsh Pond, . 


Wareham, .... 


10 


Brt)ok. 


Beaver Dam Pond, 


Wareham 


10 


- 


Blackmore Pond, i 
Pond north of same, . 


Wareham, .... 
Wareham, .... 


27 
128 


Branch. Busb^ 

Brook. 
Weweantic Biitr. 


Pond northwest of South 

Wareham. 
QearPond,! . . . 


Wareham 

Wareham, .... 


18 
42 


Weweantie Ri^w. 


Flax Pond 


Wareham, .... 


22 


- - - 


Glen Charlie Pond, 


Wareham, .... 


124 


Agawam River. 


Jonathans Pond,* 


Wareham, .... 


W« 


- - " 


Mosquito Pond, . 


Wareham 


14 


Brook. 


Parker Mills Pond, 


Wareham 


127 


- - " 


Pickerel Pond, » . . . 


Wareham 


12 


- - " 


Spectacle Pond, 1 . 


Wareham, .... 


87 


Agawam River. 


Sturtevants Pond,* 


Wareham, .... 


13 





1 Licenses have been granted by the Commission on Waterways and Public Landi or iu pt«^ 



eceeeors. 
I Used as a source of water supply. 
* Area taken from large scale plans or from reliable local source. 
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PLraoTTCH CouMTT — Condvdtd. 



Namx. 


City or Town. 


Approx- 
imate 

Area in 
Acres. 


Outlet. 


Swifts Fbnd. . ' . 

Tihonet Ptond, 

TremoDt Pbnd, 

White IsUuid Pond, . 

Pond niv CocheMtt, . 

Whitman Reaervoir, 


Warehanit .... 

Wareham, .... 
Wareham (see Plymouth), 
West Bridgewafer, . 
Whitman (aee Abington), 


45 

92 
50 

81 


Brook to Onset Bay. 
Wanldnoo River. 



Suffolk Countt. 

(Total aerH«B of ponds liitad. about 240.) 



Chandlers Pond, . 


Boston 


12 


- 


- 


Chestnut Hill Reservoir, . 


Boston, .... 


128 


- 


- 


Cotton Mill Pond at Read- 
ville. 


Boston 

Boston 


23 

68 


Mother Brook. 




StroDC Pond, 
Turtle Pond. 


Boston 4 acres and Newton 

7 (Middlesex County). 
Boston, .... 


4 
10 


- - 


^ 



Worcester Couktt. 

(Total aciM«» of ponds listed, about 28,888.) 



Lower Naukeac Pond, ^ 


Ashburnham, . 


280> 


Branch, Millers River. 


Marble Pond, 


Ashburnham, . 


12« 


- _ - 


If ud Pond, .... 


Ashburnham, . 


12 


Branch, Millers River. 


Nashua Reservoir, 
Phillips Brook Pbnd, . 


Ashburnham 151 acres and 

Gardner 61. 
Ashburnham, 


212 
12 


Branch, Millers River. 


Pond in northwest part. 


Ashburnham, . 


17 


Bear Meadow Brook. 


Rices Reservoir, . 


Ashburnham, . 


list 


- - _ 


South Village Pond, . 


Ashburnham, . 


25 


Whitmans River. 


Stodge Meadow Pond, . 


Ashburnham, . 


110« 


Phillipe Brook. 


Upper Xaukeag Pond, ' 
Ward Pond 


Ashburnham, . 
Ashburnham, . 


243 > 
51 


Brook to Lower Naukeag 

Pond. 
Brook to Watatic Pond. 


Watatic Pond, 
Ea^leville Reservoir, » . , 
El is Pond southeast of een- 


Ashburnham 16 acres and 
Ashby 16 (Middlesex 
County). 

Athol 44 acr«0, New Salem 
96 and Orange 76 (Frank- 
lin 0>unty). 

Athol, .... 


16 
44 
62 


Souhegan River. 


Pond near Petenham line, . 


Athol, .... 


24 


_ _ - 



1 Surveyed. 

* Area taken from large scale plans or from reliable local source. 

* Used as a source of water supply. 



326 



CONSERVING THE FLOW OF WATER. [Mar. 



Worcester Countt — Continued, 



Name. 



City or Town. 



Approx- 
imate 
Area in 
Acres. 



Outlet. 



Reservoir at town line, 

Reservoir at town line. 

Pond north of same, 

White Pond, . 

Pond south of same, . 

Dunns Pond, 

Eddy Pond, . 

Hopeville Pond, 

Pondville Pond, 

Stoneville Pbnd, 

Pond north of same, . 

Mill Pond, esst part, . 

Pond southeast of centre, 

Reservoir, .... 

Hudson Reservoir or Gates 

Pond. » 
Wheelers Pond, 

Harris Pond, 

Little Pond, . 

West Pond, . 

Newton Pond, 

Pout Pond, . 

Rooky Pond, 

Sewell Pond. 

Spruce Pond, 

Wachusett Reservoir, \ •, « . 

Dunn Brook Pond, 

Lake Lashaway or Furnace 
Pond.* 
• Mill Pond southeast of same. 

Quaboac Pond or Podunk,* 

Pond west of same. 

Rices Pond, .... 

Rices Reservoir, . 



Athol 8 acres and Peten»- 

ham 108. 
Athol 9 acres and PhilUpa- 

ton 68. 
Athol, 

Athol, 

Athol, 

Auburn, 

Auburn, 

Auburn 106 acres and 

Woroeater M. 
Auburn, 

Auburn, 

Auburn, 

Barre, 

Barre, 

Barre, 

Berlin, 

Berlin, 

Blackstone 64 acres and 
Woonsocket 16 (Rhode 
Island). 

Bolton, . . . . 

Bolton, . . . . 

Boylston 12 acres and 

Shrewsbury 23. 
Boylston, . . . . 

Boylston, . . . . 

Boylston, . . . . 

Boylston, . . . . 

Boylston 2,340 acres, Clin- 
ton 800, Sterling 240 and 
Wcet Boylston 665. 

Brookfield 4 acres and 
North Brookfield 8. 

Brookfield 09 acres and 
North Brookfield 194. 

Brookfield, 

Brookfield, 
Brookfield, 
Brookfield, 
Brookfield, 



110 
76 
20 
34 
66 
28 
86 

166 
60 
67 
42 
16 
18 

170 
84« 
34 
64 

11 
16 
36 

13 
46 
12 
10 
4.136* 

13 
2931 

14 
612 
10 
22 
40 



Brook. 
Brook. 

Branch, Millcn RiTtr. 
Braneh, Milkn River. 
Brook. 
Dark Brook. 



Kettle Brook. 
Kettle Brook. 
Bumshirt River. 
Prince River. 
Prince River. 
Branch, Asssbet Biiv 
Branch, North Brook 
MiU Raver. 

Braiieh, Assabct Rnv- 
Quinsigamond Bivs. 

Cold Harbor Brook. 
Brook. 



East Brookfisid Rirs 
Seven Mile River. 
Quabauf River- 
Mason Brook. 
Mason Brook. 



* Used as a source of water supply. 

* Area taken from large scale plans or from reliable local source. 

* Surveyed. 

* Wholly artificial. 

* Licenses have been granted by the Commission on Waterways and Public Lands or its p*^ 
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Name. 



City or Town. 



.\pprox- 
imate 

Area in 
Acres. 



Outlet. 



South Pond or Quacum- 

quBsit Pond. 
Bloods Pond, 

BuffinviUe Pond, 

Cranberry If eadow Pond, 

Gore Pond, . 

Hieks Pond, 

Phillips Reservoir, 

Pierpont Meadow Pond, 

Pond west of Charlton City 

Pond north of same, . 

Pond east of North Villago. 

Pond northeast of depot. 

Slaters Reservoir, 

South Charlton Reservoir, 

Pond east of same. 

Clam Shell Pond. 

Clinton Mil] Pond, 

Wachusett Reservoir, 

Neesponset Pond, 

Pottapoag Pond, . 

Sunk Pond, . 

Bad Luck POnd, . 

Manchauc Lake, * 

Pond near railroad. 

Pond nartYk of railroad, 

Wallum Pond. 

Willis Pond Reservoir, 
Blood Pond, 
Gore Pond, . 
Hayden Pond, 
Pond south of same, 
Larned Pond, 
Merino Pond, 
Mill Pond, . 
Peter Pond, . 



Brookfield 168 acres and 
Sturbridge 117. 

Charlton 46 acres and Dud- 
ley 4. 

Charlton 12 acres and Ox- 
ford 13. 

Charlton 6 acres and Spen- 
cer 58. 

Charlton 127 acres and 
Dudley 05. 

Charlton, 

Charlton, 

Charlton 7 acres and Dud 

ley 93. 
Charltdta, 

Charlton, 

Charlton, 

Charlton, 

Charlton, 

Charlton. 

Charlton. 

Clinton, 

Clinton. 

Clinton (see Boylston), 

Dana, 

Dana, 

Dana. 

Douglas, 



acres and But 



Douglas 187 

ton 173. 
Douglas, 

Douglas, 



Douglas 183 acres and Bur- 
rillville 153 (Rhode 
Island). 

Douglas, . 

Dudley (see Charlton), 

Dudley (see Charlton), 

Dudley, 

Dudley, 

Dudley, 

Dudley, 

Dudley, 

Dudley, 



285 
50 
25 
64 

222 
58 
52 

100 
18 
2! 
21 
12 

125 

240 
12 
17 

193 

100 
254 

19 

67 
360* 

40 

81 
133 

250 



98 
22 

100> 
83< 
20> 
44< 



Brook to Qu&baug Pond. 

Branch, Quinebaug 
River. 



Cranberry Brook. 
Brook to Charlton River. 
Cady Brook. 

Little River. 
Cady Brook. 
Cady Brook. 



Little River. 

Brook. 

Brook. 

Branch of Assabet River. 



Middle Branch. Swift 

River. 
East Branoh, Swift 

River. 
Branch, Middle Branch, 

Swift River. 
Brook to R e s erv oir. 



Brook. 



Brook to Reservoir. 



Brook to pond south. 
Brook to pond south. 
Brook to Merino Pond. 
Branch, French River. 

Brook to Merino Pond. 



1^ 



1 Survesred. 

* Area taken from large scale plans or from reliable loeal source. 
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Approx- 




Namb. 


City or Town. 


imate 

Area in 

Acres. 


Outlet. 


Pidrpont Meadow Pond. 


Dudley (see Charlton), . 


- 


_ - - 


FftUuIah Reservoir, ^ 


Fitchburg, 


15* 


- _ - 


Laominstar Reeervoir, . 
Overbrook Reeervoir, ^ 


Fitohburg 17 acres and 

T.M>min8t«r 191. 
Fitchburg, 


208 
18« 


^ M ~ 


8ooUReaarvoir.\* 


Fitchburg, 


35« 


- - - 


8iiowaliiUPbDd.« 
Crystal Lake, S* . 


Fitchbiirg 88 acres and 

Westminster 6. 
Gardner 


S8< 
158* 


Pbnd Brook. 


Pond north of same, . 


Gardner 


10 


Kneeland Brook. 


Kendall Pond, . 


Gardner 


15 


Branch, Otter River. 


Mm Pond 


Gardner 


12 


Brook. 


Pond weet of same, 


Gardner, .... 


34 


Brook. 


Nashua Reaervoir, 
Ottar River MiU Pond,« 
Pdnd at West Gardner, 


Gardner (see Ashbum- 

ham). 
Gardner 18 acres and Tem- 

pleton 18. 
Gardner, .... 


86t 
40 


Branch. Ottsr Biw. 


South Gardner Reservoir, . 
Widow Wood Pond, . 


Gardner 86 acres and West- 
minster 107. 
Gardner, .... 


198 
22 


Brook. 


Flints POnd,« 
Goddards Pond, . 


Grafton 90.5 acres, Shrews- 
bury 196.5 and Worces- 
ter 29. 

Grafton. .... 


816 
76 


Brook to Hony Fwui^ 
Quinmgamond River- 


Hoveys Pond, 


Grafton 


41 


« - - 


Jourdans Pond, . 


Grafton (see Upton), 


- 


- - - 


Pbnd in northeast part, 


Grafton 


12 


Miflooe Brook. 


Pond near Famamsville, 


Grafton, .... 


101 


- - - 


Silver Lake, .... 


Grafton, .... 


16 


Miacoe Brook. 


Moose Brook, 


Hardwick, 


10 


- _ - 


Muddy Pond, 


Hardwick, 


09 


Muddy Brook. 


Pond north of same, 


Hard^-ick, 


14 


Muddy Brook. 


Pond east of Dead Pond, 


Hardwick, 


18 


- - - 


Bare Hill Lake. . 


Harvard 


380 


NonecanicuB Brook. 


Hell Pond, .... 


Harvard 


14 


Branch to Naah\»BiT€r 


ABnebumaket Pond, 


Holden, .... 


27 


- - 


Chaffins Pond, . 

Eagleville Pond, . 

crrr •■ 


Holden 

Holden 


87 
67 


Branch. Quiospont 

River. 
Quinapozet Riv«r. 



> Used as a source of water supply. 

* Area taken from large scale plana or from reliable local source. 

> WhoUy artificial. 

* Survesred. 

> Lioe n aes havs been granted by the Commission on Waterways and Public Lands or itf v^ 



1918.] 



SENATE — No. 289. 



329 



WoBcxsTKB Ck>UNTT — Continued. 



NAME. 


City or Town. 


Approx- 
imate 

Area in 
Acres. 


Outlet. 


Kendall Reoervoir,*, * . 


Holden, .... 


175 


- - - 


Lower Holden Reservoir or 
Tatnuck Reservoir No. 2. >,* 

Upper Holden Reservoir or 
Tatnuck Reservoir No. 1. >,• 

Pine Hill Reservoir (incom- 
plete). 

Pond in zwrtheast oomer, . 


Holden, .... 

Holden 

Holden 45 acres, Pazton 95 

and Rutland 12. 
Holden, .... 


52 6> 

130* 

152 « 

10 




Pond northeaatof UnionviUe, 


Holden, .... 


10 


- - - 


Pond south of Pine Hill, . 


Holden 8 acres and Paxton 
17. 

Holden 10 acres and Prince- 
ton 70. 

Holden, 


25 


- - - 


Quinapoxet Pond, 
Quinapoxet Villace Pond, . 


80 
17 


Quinapoxet River. 
Quinapoxet River. 


Rutland P6nd, . 


Holden, .... 


20 


Trout Brook. 


UnionviUe Pond, . 
Factory Pond, 

Hopodale Fond, . 


Holden, .... 

Hopedale 14 acres and Bel- 
lingham 14 (Norfolk 
County). 

Hopedale, .... 


15 
14 

47 


Branch, Quinapoxet 

River. 
Charles River. 

• 


Aaneoonick Pond, 


Hubbardston, . 






186 


Brook. 


Bncfaam Pbnd, . 


Hubbardston, . 






50 


- - - 


Lovewell Pond, . 


Hubbardston, . 






100 


Ware River. 


Mine Hill Pbnd, . 


Hubbardston, . 






18 


_ - - 


Mooaafaom Pond, . 


Hubbardston, . 






106 


Brook to Ware River. 


Pond north of same, . 


Hubbardston, . 






28 


- _ _ 


Natty Pond, 


Hubbardston, 






41 


Natty Pond Brook. 


Pond south of same, . 


Hubbardston, 






17 


Natty Pond Brook. 


Pond at town line, 
Pr«ntisa Saw Mill Pond. 


Hubbardston 6 

Princeton 6. 
Hubbardston, 


acres 


and 


12 
10 


iw a* ^ 


Ropes Reservoir, . 


Hubbardston, 






42 


- - - 


Pond north of same, ^ . 


Hubbardston, 






80 


« _ _ 


Reservoir in west corner, 


Hubbardston, 






109 


Burnshirt River. 


Pond southeast of same. 


Hubbardston, 






10 


_ « _ 




Hubbardston, 






89 


Hubbardston Brook. 


WaitePond, .... 


Hubbardston, 






90 


Branch. Ware River. 


Fort Pond 


Lancaster, . 






33 


- _ _ 


Little Spectacle Pond, . 


Lancaster, . 






10 


Brook to Spectacle Pond. 


Spectacle Pond, . 


Lancaster, . 






46 


Canoe Brook. 


Turners Pond, 


Lancaster, . 






18 


Bow Brook. 



> Wholly artificial. 

* Used as a source of water supply. 

* Area taken from large scale plans or from reliable local source. 
« Total to be 345. 
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Worcester County — Continued. 



Nams. 



City or Town. 



Approx- 
imate 
Area in 
Acres. 



Outlet. 



Whitee Pond. 

Burnooat Pond, . 

Cedar Meadow Pond, . 

Cherry Valley Pond, . 

Cherry Valley Lower Pond, 

Greenville Reeervoir, . 

Groeyenor Reservoir, . 

Henshaw Pond, . 

Kettle Brook Reservoir No 
1 or Manville Reeervoir. ^> 
Kettle Brook Reeervoir No. 2 

Kettle Brook Reservoir No 

8 or Gagans Pond. 
Leicester Reservoir, S * 

Lynde Brook Reservoir, S * 

Pond southwest of center, 

Rochdale Pond, . 

Sargente Pond, 

Shaw Pond,* 

Stiles Reservoir, . 

Waites Pond, 

Colburns Reservoir, 

Distributing Reservoir, *, * 

Fall Brook Reeervoir, i, > 

Haynes Reeervoir, >, > . 

Leominster Reservoir, . 

Mill Pond at center, 

Morse Reservoir, ^ * 

Pierce Pond, * 

Pond east of center, 

Pond in southwest corner, 

Rocky Pond, 

Whalom Pond,«, » 

Whitee Pond, 

Dead Pond, . 



C 



Lancaster 28 acres and 
Leominster 2. 

Leicester 92 acres and Spen- 
cer 60. 

Leicester, . 



Leicester, 
Leicester, 
Leicester, 
Leiceeter, 
Leicester, 
Leicester, 
Leicester, 



Leicester 12.4 acres 

Pazt4>n 25. 
Leicesttf, . 



Leicester, 
Leiceeter, 
Leicester, 
Leicester, 
Leicester, 



I>eicester 107 acres 

Spencer 2M. 
I<eiceBter, . 



Leominster, 
Leominster, 
Leominster, 
Leominster, 



Leominster 

burg). 
Leominster, 

Leominster, 

Leominster, 

Leominster, 

Leominster, 

Leominster, 



Leominster 2 acres and 

Lunenberg 106 
Leominster (see Lancaster), 

Lunenberg, 



(see Fitch- 



and 



and 






30 
152 
158 

18 

10 

44 

20 

85 
4.54*1 

81 > 
S7.4*i 
148* 
182* 

10 

42 

84 

80* 
401 

80 

10 

4.6* 

82* 

58* 

17 
11* 
20* 
10 
80 
15 
107* 

10 



Branch, North Branch, 

Nashua River. 
Brook to Cedar Meadov 

Pond. 
Burncoat Brook. 

Kettle Brook. 

Kettle Brook. 

Brook to Rochdale Pond. 

Rawson Brook. 

Branch, French Riye. 

Kettle Brook. 



Town Meadow Brook. 
French River. 

Shaw Brook. 
French Rivtf . 
Kettle Brook. 



MonoosDoe Brook. 



Branch. Justice Brook. 

Brook to Reserrair. 

Maasapoag Fbnd v>^ 
Cataooonamug Brook 



1 Wholly artificial. 

* Used as a source of water supply. 

> Area taken from large scale plans or from reliable local source. 

* Surveyed. 

* Licenses have been granted by the Commission on Waterwasrs and 
ecessors. 



Public Lands or its l^^ 
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WoBCESTEB County — Continued. 



Nxiffi:. 



City or Town. 



Approx- 
imate 

Area in 
Acres. 



Outlet. 



Pond south of same, 

Masaapoag Pond, > 

Shirley Reservoir, 

Whalom Pond, 

Little Pbnd, .... 

Nipmuch Pond, . 

Pond east of Muddy Brook, 

Pond north Wigwam Hill, 

Cedar Swamp Pond, . 

Fiske Mill Ptond, . 

North Pond,* 

Dorothy Pond, i . 

Lower Mill Pond, 

Pond northwest of village, . 

Ramehorn Pond, . 

Singletary Pond, . 

Pond in east village. 

Brooks Pond, 

Double Pond near center, . 

Horse Pond, 

Brooks Pond, 

Doana Pond Reservoir, 

Dunn Brook Pond, 

Lake Lashaway or Furnace 

Pond. 
Mill Pond on Meadow Brook, 

North Pond Reservoir, 

Pond in northwest part. 

Pond south oi Horse Pond, 

Bartlett Pond. 

Little Chauncey Pond, 

Lower Reservoir,*, * 

Pond at Linwood, 



Lunenberg, 
Lunenberg, 
Lunenberg, 



Lunenberg (see Leomin- 
ster). 
Mendon, 



Mendon, 
Mendon, 
Mendon, 
Milford, 



Milford 10 acres and Upton 

10. 
Mill or d 8 acres and Bop- 

kinton 226 (Middlesex 

County). 
Millbury, .... 

Millbury 

Millbury 

Millbury 64 acres and Sut- 
ton 96. 

Millbury 80 acres and Sut- 
ton 276. 

Millville 

New Braintree 8 sores. 
North Brookfield 1(8 and 
Oakham 9. 

New Braintree, . 



New Braintree, . 

North Brookfield (i 

Brrintree). 
North Brookfield, 



North Brookfield 

Brookfield). 
North Brookfield 

Brookfield). 
North Brookfield, 

North Brookfield, 

North Brookfield, 

North Brookfield. 

Northborough, . 

Northborough, . 

Northborough, . 

Northborough, . 



New 

(see 
(see 



13 

88 

3S6 

10 
66 

n 

U 

•6 

20 
8* 

T5 

12 

42 

10 
8M 

14 
200 

80 
82 

81 > 



12 
70« 
12 
10 
46 
16 
9« 
15 



Branch, Cataooonamug 

Brook. 
Cataooonamug Brook. 



Brook to Little Pond. 



Charlea River. 

MUl River. 

Dorothy Brook. 
Singletary Brook. 
Blackstone River. 
Ramshom Brook. 
Singletary Brook. 

Five Mile River. 

Sueker Brook. 

Branch, Five Mile River. 



Meadow Brook. 

Stirrup Brook. 

Brook to Bartlett Pond. 

Mumford River. 



Licenses have been granted by the Commission on Waterways and Public Lands or its pred- 



s Surveyed. 

* Area taken from large scale plans or from rdiaMe local source. 

* Wholly artificial. 

* Used as a source of water supply. 
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WoBCESTEB County — Continued, 



NA.IIC. 



City or Town. 



Approx- 
imate 

Area in 
Acres. 



Outlet. 



Pummet Brook Pond, . 

Smith Pond, 

Solomon Pond, 

Mumford Pond, . 

Pond at Boekdale, 

Pond loutheast of same. 

Swan or Burt Pond, 

Whitins Pond, 

Brooks Pond, 

Browning Pond, . 

Muddy Pond, 

Pond southeast of center, . 

Buffinville Pond, . 

Bun Pond, . . . . 

Carbuncle Pond, . 

Howarths Lower Pond, 

Howarths Upper Pond, 

Hudsons Pond, . 

Lowes Pbnd, 

Pond northwest of village, . 

Pond on town line. 

Popes Pond, 

Robinson Pond, . 

Slaters Reservoir or Saca- 

rappa Pond. 
Thayer Pond, 

Eames Pond, 

Kettle Brook Reservoir No. 3 

or Gagans Pond. 
Kettle Brook Reservoir No. 4 

or Bottomly Pond. ^ 
Nanbumakit Pond, 

Pine Hill Reservoir, 

Pond south of same, . 

Turkey Hill Brook Pond, 

Turkey Hill Pond, 

Upper RMervoir, ^ 

Double Pond east of center, 



Northborough, 

Northborough, 

Northborough, 

Northbridge, 

Northbridge, 

Northbridge, 

Northbridge 6 acres and 
Sutton 30. 

Northbridge 272 acres. Sut- 
ton 39 and Uzbridi:e 80. 

Oakham (see New Brain- 
tree). 

Oakham 71 acres and Spen- 
cer 18. 

Oakham 82 acres and Rut- 
land 26. 

Oakham, . 

Oxford (see Charlton), 

Oxford, 

Oxford, 

Oxford, 

Oxford, 

Oxford, . . 

Oxford, 

Oxford, 

Oxford 16 acres and Sutton 

10. 
Oxford, 

Oxford, 

Oxford, 

Oxford, 

Paxton, 

Paxton (see Leicester), 

Paxton, 

Paxton, 

Paxton (see Holden), 

Paxton (see Holden), 

Paxton, 

Paxton 32 acres and Rut- 
land 33. 
Paxton, 

Petersham, 



14 
18 
16 
82 
46 
16 
26 
360 

89 
67 
16 

10 
16 
14 
62 
11 
67 
28 
82 
42 
100 
126 
60 
OS 

lies 
35 



10 
66 
25 
26 



Branch, Assabet Rirar. 



Blaflkstone Bi 
Mumford River. 
Mumford River. 
Mumford River. 

Seven MUe River. 
Muddy Pbnd Brook. 
Five Mile River. 

French River. 

French River. 
French River. 

Branch. French River. 

French River. 
French River. 
French River. 

French River. 
Turkey HUl Brook. 

Kettle Brook. 
Asnebumskit Brook. 



Turkey Hill Brook. 
Brook to Bottomly Pbnd. 



1 Used as a source of water supply. 

s Area taken from large scale plans or from reliable local source. 
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WoBCEBTEB CouKTT — Continued. 



Naub. 



City or Town. 



Approx- 
imate 

Area in 
Aoree. 



Outlet. 



FeTer Brook Pond, 
Pond in north part, 
Reeervoir at town line, 
Reservoir south of same, 
Browns Pbnd. 
Buckman Park Reservoir, \ * 
Phillipston Reservoir, ^ * 
Phimpston Pond, 
Reservoir at town line. 
Reservoir east of same. 
School Pond, 
Baboock Brook Pond, 
Keyes Brook Lowot, 
Keyes Brook Upi)er, 
Pond in east part, 
Pond northwest of same, 
Pond at town line, 
Quinapoxet Pond, 
Wachusett lake,* 
Long Pond, . 
Pond east of same. 
Pond east of center. 
Pond south of road, 
Tully Pond, , 
Desmond Pond, . 
Long Pond, . 
Moulton Pond, 
Muddy Pond, 
Muschopauge Pond, > 
Pine Hill Reservoir, 
Pond in north part, 
Turkey Hill Pond, 
Flints Pond,« 



Petersham, 

Petersham, 

Petersham (see Athol), 

Petersham, 

Phillipston 21 acres and 

Templeton 21. 
Phillipston, 

Phillipston, 

Phillipston, 

Phillipston (see Athol), 

Phillipston, 

Phillipston, 

Princeton, . 

Princeton, . 

Princeton, . 

Princeton, . 

Princeton, . 

Princeton (see Hubbard 

ston). 
Princeton (see Holden), 

Princeton 82 acres and 

Westminster 104. 
Royalston, 

Royalston, 

Royalston, 

Ro3ralston, 

Royalston. 

Rutland, . 

Rutland, . 

Rutland, . 

Rutland (see Oakham), 

Rutland 

Rutland (see Holden), 

Rutland, . 

Rutland (see Paxton), 

Shrewsbury (see Grafton), 



35 

10 

112 
42 
15* 
17« 

160 

52 
15 
10 
20 
10 
17 
10 



186* 

47 

20 

20 

25 

82 

57 
208 

48 

58 
10 



East Branch, Fever 

Brook. 
Burnshirt River. 



Brook. 



Branch, Beaver Brook. 



Brook to Grassy Pond. 
Tully River. 

Lawrence Brook. 
Lawrence Brook. 

Brook to Long Pond. 
Long Pond Brook. 



Quinapoxet River. 



Ware River. 



1 Wholly artificial. 

> Used as a source of water supply. 

' Area taken from large scale plans or from reliable local source. 

* Surveyed. 
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WoRCEBTEB CouNTT — Continued, 



Naub. 



City or Town. 



Approx- 
imate 

Area in 
Acres. 



Outlet. 



Jordan Pond, ^ . . . 
liake Quinatgamond, ^ . 
Newton Pond, 
Brigham Pond, 
Huntington Mill Pond, ' 

Pond north of Fajrville, 
Pond near South ville, * 

Sudbury Reservoir, 

Globe Village Pond, . 

Hatohet Reservoir No. l,^ * 

Hatchet Reservoir No. 2,*, ^ 

Hatchet Reservoir No. 8, *, * 

Hatchet Reservoir No. 4, *, > 

Mill Pond on Quinebaug 

River. 
Pond in southeast corner. 

Browning Pond, . 

Burncoat Pond, . 

Cranberry Meadow Pond, 

Pond at center, . 

Pond southwest of center, 

Pond in northeast corner. 

Pond south of Hillsville, 

Pond in Wire Village, . 

Pond east of Wire Village, 

Stiles Reservoir, . 

Whittemore or Moose Pond, 

Bailey Brook Pond, 

East Waushaoum Pond, 

Fitch Pond Reservoir, * 

Hejrwood Reservoir,* . 

Lower Ljmde Reservoir, *, > 



Shrewsbury, 

Shrewsbury 399 acres and 

Worcester 147. 
Shrewsbury (seeBoylston), 

Southborough, . 

Southborough 8 acres and 
Ashland 8 (Middlesex 
County). 

Southborough, . 

Southborough 6 acres and 
Hopkinton 5 (Middlesex 
County). 

Southborough 1,000 acres 
and Marlborough 292 
(Middlesex County). 

Southbridge, 

Southbridge, 

Southbridge, 

Southbridge, 

Southbridge, 

Southbridge, 

Southbridge, 

Spencer (see Oakham), 

Spencer (see Leicester), 

Spencer (see Charlton), 

Spencer, 

Spencer, 

Spencer, 

Spencer, 

Spencer, 

Spencer, 

Spencer (see Leicester), 

Spencer, 

Sterling, 

Sterling, 

Sterling, 

Sterling, 

Sterling, 



27 
546 > 

10 

8« 

12 
t* 

1,000 

34 
5« 

8.5«| 
221 

07* 

16 

10 



Branch, QuinaiismoDd 

River. 
Quinaigamond River. 



Stony Brook. 

Stony Brook. 
Sudbury River. 



Quinebaug River. 



Brook. 



11 
42 
182 
IS 
12 
91* 

54 

10 
195 
13* 
16' 
4* 



Seven Mile River. 
Turkey Hill Brook. 
Seven Mile River. 
Turkey Hill Brook. 



Seven Mile River. 



Brook to West Wauaha- 

cum Pond. 
South Meadow Brook 



Licenses have been granted by the Commission on Waterways and Public Lands or its pr«i- 



• Area taken from large scale plans or from reliable local source. 

• Sxirveyed. 

« Wholly artificial. 

• Used as a source of water supply. 
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WoacBSTEB County — Continued. 



Name. 



City or Town. 



Approx- 
imate 

Arae in 
Acres. 



Outlet. 



Upper Lynde Reserroir, ^ * 
Pond eMt of Kendall Hill. 
Pond eaat of Rocky Hill, 

t Juetioe 



Pond north 

Brook. 
Ptatta Junction Pond, . 

WachuMtt Reservoir, . 

West Waushacum Pond. 

Alum Pond, . 

Cedar Fond, 

Pond north of same, . 

Lead Mine Pond, . 

Long Pond, . 

South Pond cr Quacumquaait 

Pbnd. 
Walker Pond. 

Breakneck Reservoir,*, * 

Cook Allen Reservoir, *, * 

Clarks Reservoir. * 

Manchauc Lake.* 

Pond north of same, 

Pleasantdale Pond, 

Pond north of Manchaug Vil- 
lage. 
Pond southwest of same, 

Pond at Wilkinsonville, 

Pond north of same. 

Pond on town line, 

Ramahom Pond, . 

Reservoir No. 5,\ * 

Sibley Reservoir, . 

Singletary Pond, . 

Swan or Burt Pond, 

^Tutins Pond, . 

Browns Pond, 

Bumshirt Pond, . 

Lower Pond east of Brooks 

ViliaM. 
Upper Pond east of Brooks 
_Villa^:e. 



Boylston), 



(seeBrookfield), 



Sterling, 

Sterling, 

Sterling, 

Sterling, 

Sterling, 

Sterling (i 

Sterling, 

Sturbridge 

Sturbridge 

Sturbridge 

Sturbridge, 

Sturbridge 

Sturbridge 

Sturbridge, 

Sutton, 

Sutton, 

Sutton, 

Sutton (see 

Sutton, 

Sutton, 

Sutton, 

Sutton, 

Sutton, 

Sutton, 

Sutton (see Oxford), 

Sutton (see Millbury), 

Sutton, 

Sutton, 

Sutton (see Millbury). 

Sutton (see Northbridge), 

Sutton (see Northbridge), 

Templeton (see Phillips- 
ton). 
Templeton, 

Templeton, 

Templeton, 



Douglas), 



7« 
10 
12 
82 
15 

123 

172 

190 
83 
68 

210 

100 
10 
40 

22 
20 
68 
75 
14 
17 



40 
55 



00 
35 



Justice Brook. 



Branch, Still Water 

River. 
Brook to Long Pond. 

Branch, Quinebaug 

River. 
Brook to Cedar Pond. 

Lead Mine Brook. 

Branch. Quinebaug 
River. 



Hobbs Brook. 



Cold Spring Brook. 
Brook to next pond. 
Mumford River. 
Cold Spring Brook. 
Brook. 
Brook. 

Blackstone River. 
Blackstone River. 



Cold Spring Brook. 



Trout Brook. 



35 Brook to Lower Pond. 



> WhoUy artificial. 

> Ussd as a source of water supply. 

* Area taken from large scale plana or from reliable local sotiroe. 

* Surveyed. 
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Worcester County — Continved. 



Name. 



City or Town. 



Approx- 
imate 

Area in 
Acres. 



Outlet. 



Otter River Hill Pond, 

Pond at Baldwineville, 

Pond southeast of Baldwine- 
ville. 
Pond at East Templeton, 

Pond north of Otter River 

Villace. 
Pond at Partridceville, 

Fiske Mill Pond, 

Jourdans Pond, i 

Pratts Pond, 

Zaehary Pond, 

Chocalog Pond, 

Ironstone Reservoir. 

Pond at North Villace, 

Pond northeast of same, 

Pond south of North ViUage 

Pout Pond, . 

Whitins Pond, 

Comins Pond, 

Mill Pond. . 

Mill Pond, . 

MiU Pond, . 

Lake Chaubunacunga- 

Pond in north part, 

Waohusett Reservoir, 

Wiokaboag Pond, . 

Cedar Swamp Pond, 

Hooomonook Pond, 

Lake Chauncey, . 

Pond east of Fays Mountain, 

Adams Reservoir or Coolidge, 

Grassy Pond or Wjrman Res- 
ervoir.* 
Meeting House Pond, * 

Merriams or Round Meadow 
Reservoir. * 



Templeton (see Gardner), 

Templeton, 

Templeton, 

Templeton, 

Templeton, 

Templeton, 

Upton (see Milford), 

Upton, 

Upton, 

Upton, 

Uxbridge, . 

Uxbridge 88 acres and 
North Southfield 48 
(Connecticut). 

Uxbridge, . 

Uxbridge, . 

Uxbridge, . 

Uxbridge, . 

Uxbridge (see North 

bridge). 
Warren, 

Warren, 

Warren, 

Warren, 

Webeter, . 

West Boylston, . 

West Bo>lston (see Boyl- 
ston). 
West Brookfield, 

Westborough, 

Westborough, 

Westborough, 

Westborough, 

Westminster, 

Westminster, 

Westminster, 

Westminster, 



20 
02 
46 
12 
SO 

48> 

22 
10 
20 
S8 

25 
7« 
18 
10 

16 
27 
18 
87 
1,188> 
28 

320 
22 
15 

197 
68 
73 

265* 

162« 
62« 



Otter River. 

Branch, Otter River. 

Branch, Otter Biver. 

West River. 

Center Brook. 

West River. 

Nipmuck River. 

Branch, Blaekstooe 
River. 

Mumford River. 

Blaokstone River. 

West River. 



MiUBxook. 
Shaker Brook. 

Branch, Quabaus Ri^- 

Sudbury River. 

Branch, Assabet Riw- 

Brook to Little Cbsos* 
oey Pbnd. 

Whitmans River. 

Branch, Flagg Biook. 

Brook to Grassy P^w* 
or Wyman Resen-oi: 
Whitmans River. 



* Surveyed. 

s Area taken from large scale plans or from rdiable local source. 

* Licensee have been granted by the Commission on Waterways and Public Lands or itfl ^ 
ecewon. 

* Used as a source of water supply. 
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WoBCBSTER County — Canduded. 



Name. 



-MisotB Pond, 

Muddy Pond, 

ReBervoir w«et of Weotmin- 

8ter. 
Pond Bouth of same, 

Snows Mill Pond, 

South AshbumhAm Reser^ 

voir. 
South Gardner Reservoir, . 

Wachusett Lake, . 

Buliardville Pond, 

Carter & Stoddards Pond, . 

Denison lake. 

Lake Monomonac, 

K o B Ci voi r, .... 

Sprincrille Pond, 

Pond southwest of same, 

Whitneys Upper Mill Pond, 

Pond near same, 

Coes Reservoir, 

Curtis Pond, 

FlinU Pond, 

Green Hill Pond, 

Hopeville Pond, 

Jameeville Pond, . 

Lake Quinsigamond, 

Patchs Pond southeast of 

Tatnuck Village. 
Pond south of South Ware, . 

Salisbury Pond, . 

Thayers Reservoir north of 
T»*nuek Villaire. 



City or Town. 



C 



Westminster, 

Westminster, 

Westminster, 

Westminster, 

Westminster (see Fitch- 
burg). 
Westminster, 

Westminster (see Gardner), 

Westminster (see Prince- 
ton). 
Winchendon, ^ 

Winchendon, 

Winchendon, 

Winchendon 292 acres and 
Rindge 352 (New Hamp- 
shire). 

Winchendon, 

Winchendon, 

Winchendon, 

W^inchendon, 

Winchendon, 

Worcester, . 

Worcester, . 

Worcester (see Grafton), 

Worcester, . 

Woroester (see Auburn), 

Worcester, . 

Worcester (see Shrews- 
bury). 
Worcester, . 

Worcester, . 

Worcester, . 

Worcester, . 



Approx- 
imate 

Area in 
Acres. 



Outlet. 



18 
12 
50 
23 



17 

27 

85 

292 

lift 
22 
12 

110» 
12 

118 
52 

27 

21 

55 
33 
25 » 
20 



Brook to South Gardner 

Reservoir. 
Branch, Whitmans 

River. 



Whitmans River. 



Branch, Millers River. 
Branch, Otter River. 
Branch, Millers River. 
Millers River. 

Branch, Millers River. 



Millers River. 

Tatnuck Brook. 
Blackatone River. 



Tatnuck Brook. 

Mill Brook. 
Tatnuck Brook. 



' Area taken from large scale plans or from reliable local source. 
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Appendix II. 



RECORDS OF STREAM FLOW FOR THE TWO-YEAR PERIOD 

ENDING SEPT. 30, 1917. 

Gaging Stations. 

The following list comprises the gaging stations maintained 
in Massachusetts by the United States Geological Surv^ey in 
co-operation with the Commission on Waterways and Public 
Lands. Two stations outside of Massachusetts are included in 
this list by reason of their value in connection with studies of 
streams within the State. Tributaries of main streams are in- 
dicated by indention. The date shows the years or parts of years 
for which records are available. 

Housatonic River near Great Barrington, Mass., 1913-17. 
Housatonic River at Falls Village, Conn., 1912-17. 
Connecticut River at Sunderland, Mass., 1904-17. 
Millers River near Winchendon, Mass., 191&-17. 
Millers River at Erving, Mass., 1914-17. 

Sip Pond Brook near Winchendon, Mass., 1916-17. 

Priest Brook near Winchendon, Mass., 1916-17. 

Otter River near Gardner, Mass., 1916-17. 

East Branch of Tully River near Athol, Mass., 1916-17, 

Moss Brook at Wendell depot, Mass., 1916-17. 
Deerfield River at Charlemont, Mass., 1913-17. 
Chicopee River: — 

Ware River at Gibbs Crossing, Mass., 1912-17. 

Swift River at West Ware, Mass., 1910-17. 

Quaboag River at West Brimfield, Mass., 1909-17. 
Westfield River at Knightville, Mass., 1909-17. 
Westfield River near Westfield, Mass., 1914-17. 

Middle Branch of Westfield River near Goss Heights, Mass., 1910-1*- 
Farmington River near New Boston, Mass., 1913-17. 
Blackstone River at Albion, R. I., 1914-16. 
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Housatonic River near Great Barrington, Maes, 

Location, — At highway bridge about one-fourth mile north- 
east of Van Deusenville station of New York, New Haven & 
Hartford Railroad (Berkshire division), and 2 miles north of 
Great Barrington. 

Drainage- Area. — Square miles, 280. 

Records available. — May 17, 1913, to Sept. 30, 1917. 

Gage. — Inclined staff attached to concrete anchorages on 
down-stream side of left abutment of highway bridge; vertical 
high-water section attached to bridge abutment; read by Martin 
Love. 

Discharge Measurements, — Made from up-stream side of high- 
way bridge or by wading. 

Channel and ' Control. — Bed composed of sand and gravel; 
control practically permanent. 

Extremes of Discharge. — Maximum stage recorded during year 
ending Sept. 30, 1916, 8.0 feet at 5 p.m. March 31 (approximate 
discharge by extension of rating curve, 5,300 second-feet); mini- 
mum stage recorded during year, 0.8 foot at 7 a.m. November 
7 (discharge, 22 second-feet). 

Maximum stage recorded during year ending Sept. 30, 1917, 
6.9 feet from 8.30 a.m. March 28, to 8.30 a.m. March 29 (dis- 
charge, ' 4,200 second-feet); minimum stage recorded during 
year, 0.7 foot at 8 a.m. September 27 (discharge, 13 second-feet). 

Maximum stage recorded, 1913-17, 8.0 feet on March 31, 
1916 (approximate discharge, 5,300 second-feet). Zero flow 
recorded on morning of Aug. 11, 1914. 

Ice. — Stage-discharge relation occasionally affected by ice 
for short periods during the winter. 

Regvlatum. — Storage above dam of a paper mill about a mile 
above station causes low flow on Sundays and holidays. 

Accuracy. — Stage-discharge relation evidently changed during 
the high water of December, 1916. Rating curve used before 
December 26 well defined below 1,700 second-feet; curve used 
after that date fairly well defined by discharge measurements 
below 1,400 second-feet and by shape of old curve. Stage-dis- 
charge relation affected by ice for a few days in February of both 
years. Gage read to quarter-tenths twice daily. Daily dbcharge 
ascertained by applying the rating table to mean daily gage 
heights. Results fair. 



340 



CONSERVING THE FLOW OF WATER. [ilar. 



Discharge MeastiremenU of Hatisaianic River near Great Barringtan, Mau., 
during the Two-year Period ending Sept. SO, 1917. 



Datb. 



Made by — 



Gan 

HdSt 

(Feet). 



Du- 



(Seeoad- 
f«et). 



Dec. 22, 



Jan. 23, 
Sept. 13, 
Sept. 13, 
Nov. 12, 



Jan. 7, 
Jan. 7, 
Aug. 9, 
Aug. 9, 



IMS. 
Itlt. 



1917. 



Hardin Thweatt, 

Hardin Thweatt, 
Hardin Thweatt, 
Hardin Thweatt, 
Hardin Thweatt, 



A. H. Davison, 
A. H. Davison, 
M. R. Staekpole, 
M. R. Staekpole, 



3.09 



3.50 

1.87 
1.61 
1.28 



2.25 
3.32 
1.84 
l.M 



1,350 
181 
179 

9S 

468 

801 
374 

210 
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Monthly Discharge of Houaatonic River near Great Barrington, Mass., for 

the Two-year Period ending Sept. SO, 1917. 



[OruoacB area. 280 squnra miles.] 











DiaCHAROE IN 


SB0ONI>-rEET. 


Run-off. 


Month. 


Maximum. 


Minimum. 


Mean. 


Per 

Square 
Mile. 


Depth in 

Inches on 

Drainage 

Area. 


October, 


375 


75 


222 


.793 


.91 


November, . 








315 


48 


189 


675 


.75 


December, 








3.700 


67 


842 


3.010 


3.47 


January, 








3.140 


340 


1.000 


3.570 


4.12 


February, . 








2.ieo 


390 


629 


2 960 


3.19 


March. . 








3.000 


280 


655 


2.840 


2.70 


April, . 








4.^ 


990 


1.970 


7.040 


7.86 


Mav, . . 








900 


206 


527 


1.880 


2.17 


June, . 








550 


136 


357 


1.280 


1.43 


July. . 








520 


150 


313 


1.120 


1.29 


August, 








2S0 


48 


174 


.621 


.72 


September, 






.  


550 


51 


189 


.675 


.75 


The year. 


4.200 


4^ 


604 


2.1G0 


29.36 


October, 






300 


57 


166 


.593 


1 

.68 


No\'ember, 








S50 


62 


244 


.871 


.97 


December, 








1.200 


160 


438 


1.560 


1.80 


January, 








1,480 


72 


462 


1.650 


1.90 


February, 








1,280 


80 


291 


1.040 


1.08 


March, . 








4,200 


160 


1,120 


4000 


4.61 


April, . 








2,780 


415 


1.030 


3.680 


4.11 


May, . 








700 


136 


478 


1.710 


1.97 


June, . 








920 


220 


453 


1.620 


1.81 


July. . 








490 


80 


225 


.804 


.93 


August, 








160 


56 


112 


.400 


.46 


September, 








190 


29 


114 


.407 


.45 


The year 


» 


4.200 


20 


42S 


1.530 


20.77 
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Ilousatonic River at Falls Village, Conn. 

Location. — About one-half mile below the power plant of the 
Connecticut Power Company, at Falls Village, 23 miles north of 
Gay lords ville. 

Drainage Area. — Square miles, 644. 

Records available. — July 11, 1912, to Sept. 30, 1917. 

Gages. — Stevens continuous water -stage recorder on left bank; 
staff gage inside the well and verti(:al staff on river bank 25 feet 
up-stream; chain gage 300 feet up-stream used for auxilian' 
readings. 

Discharge Measurements. — Made by wading. 

Channel and Control. — Channel deep and fairly uniform in 
cross-action; one channel at all times. Control not clearly de- 
fined except at low stages; probably permanent. 

Extremes of Discharge. — Maximum stage during year ending 
Sept. 30, 1916, from water-stage recorder, 11.45 feet at 10 a.m. 
April 3 (discharge, 6,960 second-feet); minimum stage during 
year from water-stage recorder, practically zero flow at various 
times during August and September, owing to storage of water 
above power plant. 

Maximum stage during year ending Sept. 30, 1917, from 
water-stage recorder, 10.40 feet at 10 a.m. March 29 (discharge, 
6,000 second-feet) ; minimum stage during year from water-stage 
recorder, 0.28 foot at 6.30 p.m. October 15 (discharge, practicaDy 
zero). 

Maximum stage recorded, 1912-17, 13.3 feet on March 29, 1914 
(discharge, 8,830 second-feet); minimum stage recorded, zero 
flow at various times owing to storage of water above power 
plant. 

Ice. — Stage-discharge relation occasionally affected by ice for 
short periods during the winter. 

Regulation. — The flow at low water is completely regulated by 
the power plant at Falls Village. 

Co-operation. — All discharge measurements and computations 
prior to March 1, 1916, made by engineers of Stone & Webster 
Engineering Corporation. 

Accuracy. — Stage-discharge relation practically permanent, 
except for periods when it was affected by ice. Rating cune 
developed for chain gage well defined between 200 and 3,000 
second-feet. Above 3,000 second-feet curve extended by loga- 
rithmic plotting, using results of 3 float measurements made be- 
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tween gage heights 12 and 13 feet. Rating table for gage heights 
from water-stage recorder derived from chain gage rating curve 
by applying correction for slope between the two gages. Opera- 
tion of the water-stage recorder satisfactory except for occasional 
days, as indicated in the footnotes to the daily discharge tables. 
Daily discharge ascertained as follows: Oct. 1, 1915, to July 31, 
1916, by applying rating table to mean daily gage heights deter- 
mined by planimeter; Aug. 1, 1916, to Sept. 30, 1917, by use of 
discharge integrator. Results excellent. 



Discharge Measurements of Hovsatonic River at Falls Villagef Conn., during 

the Two-year Period ending Sept, 30 y 1917. 



Date. 



Made by 



Gage 
Height 
(Feot). 



Dis- 
charge g 
(Second- ' 

feet). 



Aug. 18, 
Aug. 19, 
Nov. 14. 
Nov. M. 



Jan. 6. 
Jan. 28p 
Mar. 5, 
Mar. 29, 
Mar. 29, 
Mar. 31, 
Aug. 10, 



mi. 



191T. 



Hardin Thweatt, 
Hardin Thweatt. 
Hardin Thweatt, 
Hardin Thw«att, 



A. H. Davison, 
H. H'. Khachadoorian, 
A. H. Davison, 

Hardin Thweatt, . 

Hardin Thweatt, . 

Hardin Thweatt, . 

M. R. Stackpole, . 



2.78 
2.68 
1.97 
1.96 



4.49> 
2.131 
5.38^ 
10.621 
10.60' 
9.02 
2.58 



657 
639 
404 
410 

1,380 
299 
1.320 
3.020 
6,300 
4,830 
626 



1 Stage-discharge relation affected by ice. 
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CONSERVING THE FLOW OF WATER. [Mar. 



Discharge MeasuremetUs of Housalonic River near Great Barrington, Maa.^ 
during the Two-year Period ending Sept. 80, 1917. 



Datb. 



Made by — 



Gace 

(Feet). 



Dis- 

diftiie 

(Seoond- 

feet). 



Dec. 22, 



Jan. 23, 
Sept. 18, 
Sept. 13, 
Nov. 12, 



Jan. 7, 
Jan. 7, 
Aug. 9. 
Auc. 9, 



1915. 
IflC. 



ttlT. 



Hardin Thweatt, 

Hardin Thweatt, 
Hardin Thweatt, 
Hardin Thweatt, 
Hardin Thweatt, 



A. H. Davison, 
A. H. Daviaon, 
M. R. Stackpole, 
M. R. Stackpole, 



8.09 



8.M 
1.S7 
1.85 
1.28 



2.25 
2.32 
1.84 
1.09 



1450 
181 

m 

9S 

408 
EOS 
274 
210 
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Monthly Discharge of Connectictd River at Sunderland, Mass., for the Two^ 

year Period ending Sept. 30, 1917. 

(Dninace area. 8.000 square milee.] 



MOMTB. 



October, 
November, . 
December, . 
January, 
February, 
Hareh, . 
April, . 
May. . . 
Juae, . 
July. . . 
Aiifttst, 
September, . 
The year, 



IMft-lf. 



October, 
November, . 



IflC-lT. 



January, 
February, . 
March, . 
April. . 
May. . . 
June, . 
Jtily. . . 
Aucnst, 
September, . 
The year, 



DnCBABGE IN SbCOND-FSR. 



Maiimnm. 



7.(M0 
11.700 
35.300 
OUOO 
47.000 
54.600 
70,100 
45.000 
20.600 
21.400 
17.400 
14.000 



70.100 

14.300 
23.500 
81,200 
12.300 
14,000 
60.800 
50.500 
86.300 
40,900 
17,400 
]6»000 
11.800 
60.800 



Minimum. 



3.020 
3,500 
4,400 
7,180 
4.210 
5.620 

31.200 
8.420 

12,600 
5,830 
2.320 
2.060 



2,080 

3.020 

8,880 

5.410 

4,210 

1.060 

5,800 

18,100 

15,700 

11.000 

8,020 

2.080 

1.620 

1.620 



Per 

Square 

Mile. 



6,600 

7,200 

11,600 

16,900 

21,000 

13,700 

46.000 

24.100 

20.400 

11,900 

6,370 

5,510 



15,900 

7,010 

8,180 

14.000 

7,080 

4,640 

17.400 

40.000 

24,600 

26.700 

7,980 

8.020 

5,180 

14,800 



.711 

.900 

1.450 

2.110 

2.740 

1.710 

6.750 

8.010 

2.550 

1.490 

.796 

.689 



1.990 

.876 
1.020 
1.750 

.991 

.580 
2.180 
5.000 
8.080 
3.340 

.991 
1.000 

.648 
1.790 



RuN-orr. 



Depth in 

Inches on 

Drainace 

Area. 



.82 
1.00 
1.67 
2.43 
2.96 
1.97 
6.43 
8.47 
2.84 
1.72 
.92 
.77 



26.99 

1.01 
1.14 
2.02 
1.14 

.60 
2.51 
5.58 
3.55 
8.73 
1.14 
1.15 

.72 
24.20 
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Millers River near Winchendon, Mass. 

Location. — At the steel highway bridge known as NoUd's 
Bridge, about one-half mile below the mouth of Sip Pond Brook 
and 2 miles west of Winchendon. 

Drainage Area. — Square miles, 80.0. 

Records available. — June 5, 1916, to Sept. 30, 1917. 

Gages. — Stevens continuous water-stage recorder on the riglit 
bank just below the highway bridge; installed and the record 
commenced July 4, 1917. Chain gage on down-stream side 
of bridge June 5, 1916, to Feb. 28, 1917. Foxborough water-stage 
recorder June 6 to July 3, 1917. Gages read by Arthur Lehman 
and Franklin Epps. 

Discharge Measurements. — Made from the highway bridge or 
by wading. 

Channel and Control. — Channel covered with gravel and al- 
luvial deposits. Control for low and medium stages b about 200 
feet below gage, and is clearly defined. 

Extremes of Discharge. — Maximum stage recorded during the 
period June 5 to Sept. 30, 1916, 5.53 feet at 6 p.m. June 19 
(approximate discharge by extension of rating curve, 677 second- 
feet); minimum stage record^ during period, 2.81 feet at 6 pm. 
July 2, and 7 a.m. July 17 (approximate discharge by extension of 
rating curve, 14 second-feet). 

Maximum stage during the year ending Sept. 30, 1917, o^ 
curred during the period of no gage-height record; minimum 
stage from water-stage recorder, 2.60 feet at 5.30 a.m. August 13 
(discharge, about 6 second-feet). 

Regulation. — The distribution of flow is affected by operation 
of power plants at Winchendon and by storage in Lake Mono- 
monac and other reservoirs. 

Accuracy. — Stage-discharge relation probably permanent. 
Rating curve well defined below 250 second-feet, and fairly wB 
defined between 250 and 600 second-feet. Chain gage read to 
hundredths twice daily. Daily discharge ascertained by applyiof 
mean daily gage heights to rating table June 5, 1916, to July^* 
1917. Mean daily gage height June 5, 1916, to Feb. 28, I9ir. 
is mean of two observations per day. Mean daily gage height 
June 5 to July 3, 1917, is mean of 24 gage heights per day fro^ 
water-stage recorder. Daily discharge July 4 to Sept. 30, 191'i 
determined by use of discharge integrator. Results good i^ 
period when the water-stage recorders were in operation. R*" 
mainder of results are fair. 
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Discharge MeanaremenU of MiUera River near Winchendan, Mass., during 

the Two-ifear Period ending Sept. 30, 1917. 



Datc. 



Made by — 



Gate 
Heisht 
(Feet). 



Di»- 
charge 
(Second- 
feet). 



Ii£ay22. . 

Slay 30, . 

June 2, . 

June 30, . 

July 28, . 

Aug. 8, . 

Aug. 23, . 

Aug. 23, . 

Aug. 24, . 

Oct. 13, . 



Jan. 17, 
Feb. 90. 
Apr. 3, 
Apr. 4, 
June 4, 
June 4, 
June 11, 
June 12, 
June 15, 
June 18, 
June 18t 



UK. 



VM. 



Hardin Thweatt, 
Hardin Thweatt, 
Hardin Thweatt, 
Hardin Thweatt, 
Hardin Thweatt, 
H. W. Fear, . 
H. W. Fear, . 
H. W. Fear, . 



H. W. Fear, 
C. H. Pierce, 



Hardin Thweatt, . 
H. H. Khaehadoorian, 

Hardin Thweatt, . 

Hardin Thweatt, . 

Haidin Thweatt, . 

Hardin Thweatt, . 

Hardin Thweatt, . 

Hardin Thweatt, . 



C. H. Pierce, 



Hardin Thweatt, 
M. R. Staekpole, 



4.18 
8.64 
3.03 
4.23 
4.85 
3.74 
2.07 
2.08 
3.54 
8.67 



6.16' 

4.45' 

5.34 

5.16 

4.12 

4.12 

4.44 

4.77 

8.00 

5.67 

5.58 



226.0 

174.0 

172.0 

240.0 

324.0 

137.0 

23.2 

24.0 

80.0 

118.0 

221.0 
106.0 
462.0 
388.0 
220.0 
220.0 
257.0 
342.0 
170.0 
480.0 
505.0 



X 



' Stage-discharge relation affected by ice. 
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Daily Discharge, in Second-feet, of Millers River near Winchendony Mm., 

far the Year ending Sept. SO, 1916. 



Dat. 



June. 



July. 


Auf. 


Sept. 


M 


87 


ss 


14 


83 


«7 


133 


80 


2S 


97 


101 


21 


20S 


37 


43 


123 


28 


68 


135 


75 


M 


89 


85 


U 


85 


76 


40 


97 


74 


21 


178 


58 


45 


105 


56 


CI 


99 


81 


f7 


93 


53 


M 


04 


109 


m 


15 


78 


2N 


78 


50 


18 


76 


52 


150 


57 


27 


199 


51 


26 


101 


48 


S3 


H 


89 


37 


M 


40 


45 


105 


in 


70 


UO 


58 


39 


NO 


83 


41 


ISO 


178 


18 


80 


313 


48 


:» 


212 


39 


93 


79 


73 


1S3 


150 


97 


- 



1. 

2, 

8. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11, 
12, 
13. 
14, 
15, 
16, 
17, 
18. 
19. 
20. 
21. 
22, 
23. 
24.* 
26, 
26. 
27, 
28. 
29, 
80. 
81. 



135 
125 
123 
89 
126 
138 
185 
336 
884 
800 
942 
192 
314 
246 
838 
280 
170 
272 
200 
95 
97 
272 
212 
182 
137 
117 
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Daily DMiarge, tn Seeond-feel, of MiOen River near Winchendon, Mass., 

for the Year ending Sept. SO, 1917. 











1S16. 


1017. 


Day. 


Oet. 


Nor. 


Deo. 


Jan. 


Feb. 


June. 


July. 


Aug. 


Sept. 


Xf • • • 


Ill 


58 


105 


54 


50 


- 


107 


56 


305 


2, 

• 






120 


45 


218 


84 


25 


- 


103 


47 


130 


3. 






101 


31 


53 


126 


45 


- 


103 


44 


65 


4. 






82 


34 


55 


135 


18 


- 


38 


80 


144 


5, 






62 


16 


78 


135 


40 


45 


63 


14 


61 


«, 






70 


81 


53 


115 


62 


76 


66 


87 


70 


7. 






M 


58 


58 


27 


78 


120 


58 


62 


68 


8. 






29 


61 


82 


03 


55 


125 


17 


60 


65 


9. 






53 


53 


100 


125 


62 


70 


47 


76 


25 


10, 






58 


58 


81 


125 


35 


61 


73 


88 


65 


11, 






57 


85 


47 


121 


25 


131 


77 


64 


65 


12. 






64 


34 


53 


105 


55 


248 


114 


10 


72 


13. 






67 


42 


76 


86 


55 


274 


61 


42 


70 


H. 






45 


61 


51 


50 


70 


252 


00 


63 


62 


15. 






16 


78 


76 


125 


62 


175 


17 


65 


58 


16. 






55 


47 


73 


170 


145 


125 


66 


104 


17 


17, 






42 


53 


80 


78 


105 


384 


63 


210 


69 


18. 






40 


41 


53 


70 


25 


475 


04 


315 


62 


w. 






51 


27 


76 


70 


05 


405 


83 


174 


69 


20. 






76 


40 


56 


70 


85 


827 


100 


186 


62 


21. 






41 


48 


80 


25 


40 


346 


70 


146 


86 


22. 






20 


80 


76 


40 


S3 


148 


18 


114 


48 


23, 






78 


80 


117 


78 


45 


115 


76 


02 


15 


24. 






78 


76 


47 


45 


25 


100 


76 


80 


58 


25. 






70 


106 


06 


50 


16 


180 


106 


66 


60 


26. 






66 


58 


125 


45 


62 


178 


116 


86 


54 


27. 






51 


08 


126 


85 


78 


160 


118 


87 


52 


28. 






88 


00 


125 


18 


240 


66 


66 


72 


49 


29, 






21 


82 


115 


40 


- 


78 


81 


190 


34 


30, 






86 


101 


105 


45 


- 


80 


70 


840 


17 


31. 






55 


- 


83 


62 


- 


- 


83 


840 


- 


Note. 


— 81 


bace-d 


iaohargei 


'elation 8 


i£feotedfa 


\y ice Dei 


seinber2 


6 to 30, a 


nd Janui 


liryStoI 


February 



28; discharge for these periods determined from study of gage-height graph, discharge measinre- 
ments, weather recorda and comparison with similar study for Mtllen River at Elrving. No gage- 
height record March 1 to June 4. Discharge September 6 estimated by comparison with Sip Pond 
Brook near Winchendon. 
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Monthly Discharge of Millers River near Winchendon, Mass., for ike Tv^ 

year Period ending Sept, SO, 1917. 

[Dninage area, 80.0 square znilee.] 







Dbchargb in 


SbCOKD-'FBBB. 


RfTv-orr. 


Month. 


Maximum. 


Minimum. 


Mean. 


Per 

Square 
MUe, . 


i Depthin 
Incnes oa 
Draimife 
Area. 


mo. 

June 5 to 30, 


383 


89 


204.0 


2.550 


3.41 


July, . "* 




312 


14 


100.0 


1.250 


1.41 


August, 




109 


18 


57.8 


.722 


.S3 


September, . 




300 


21 


95.1 


1.190 


1.33 


1918-lT. 
October, 




129 


10 


59.2 


.740 


.SS 


November, . 




106 


10 


53.8 


.072 


.:s 


December, . 




218 


31 


80.3 


1.000 


l.U 


January, 




170 


18 


78.9 


.986 


l.U 


February, . 




340 


18 


01.4 


.708 


.m 


June 5 to 30, 




475 


45 


170.0 


2.20O 


3.13 


July, .... 




118 


17 


72.8 


.910 


1.(16 


August, 




340 


14 


106.0 


1.350 


l.S( 


September, . 

f — 




306 


15 


09.2 


.8flS 


.ff 



Millers River ai Erving, Mass. 

Location. — At down-stream end of chair factory at Erving, 
about 8 miles above the confluence of Millers River with Con- 
necticut River, and below all important tributaries. 

Drainage Area. — Square miles, 372. 

Records availahle. — Aug. 1, 1914, to Sept. 30, 1917. 

Gages. — Vertical staff attached to down-stream end of factory; 
read by C. H. Gary, E. F. Bancroft and Arthur Lemire. Auto- 
matic water-stage recorder installed in gage house on right bank 
July 1, 1915; gage heights referenced to gage datum by a hook 
gage inside the well. 

Discharge Measurements. — Made from cable or by wading. 

Channel and Control. — Channel covered with coarse gravel 
and boulders; control section is a short distance below the g&^ 
and is practically permanent. 

Extremes of Discharge. — Maximum stage during year eadinf 
Sept. 30, 1916, from water-stage recorder, 4.95 feet at 8.15 a.3L 
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April 2 (discharge, 3,830 second -feet) ; minimum stage during 
year from water-stage recorder, 0.95 foot at noon December 14 
(discharge, 4.5 second-feet). 

Maximum stage during year ending Sept. 30, 1917, from water- 
stage recorder, 4.32 feet at 6 p.m. March 28 (discharge, 2,460 
second-feet); minimum stage during year from water-stage 
recorder, 0.87 foot at 3.30 p.m. October 29 (discharge practically 
zero). 

Maximum stage recorded, 1914-17, 5.6 feet at 4 p.m. Feb. 25, 
1915 (discharge, 5,160 second-feet); minimum stage, practically 
no flow at various times during 1915, and at 3.30 p.m. Oct. 29, 
1916, water being held back by dams above the gage. 

Ice, — River freezes over below the gage at various times 
during the winter; ice considerably broken by rising and falling 
stages due to power operation. 

Refftdation. — Distribution of flow affected by operation of 
various power plants and storage reservoirs above the station. 

Acctiracy. — Stage-discharge relation practically permanent 
except during ice periods. Rating curve well defined below 
4,000 second-feet. Staff gage read to hundredths twice daily. 
Daily discharge ascertained by applying mean daily gage heights 
from water-stage recorder to rating table. For periods when 
continuous gage-height record was not obtained the staff gage 
records were used with corrections as determined by various 
comparisons with the water-stage recorder. Results good, except 
for times of ice effect, when they are fair. 
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Discharge Measyrements of Millers River at Erving, Mass., during the Ttco- 

year Period ending Sept. SO, 1917. 



Date. 



Made by — 



Gftg« 
Hei^t 

(Feet). 



Dis- 
charp 

(SccoBd- 
feet). 



Oct. 3, 
Dec. 30, 
Dec. 81, 



Jan. 6, 
Jan. 7. 
Jan. 7, 
Jan. 21, 
Feb. 2, 
Feb. 2, 
Feb. 3, 
Feb. 3, 
Mar. 20, 
Mar. 21, 
Apr. 2, 
Apr. 3, 
Apr. 5, 
Apr. 6, 
Apr. 6, 
Auc. 10, 
Dec. 8, 
Dec. 19, 



Jan. 20, 
Jan. 80, 
Feb. 23, 
Sept. 18, 
f 



1»U. 



Ifil. 



ItlT. 



Hardin Thweatt, , 
Hardin Thweatt, . 
Hardin Thweatt, , 

Hardin Thweatt. , 
Hardin Thweatt, , 
Hardin Thweatt, , 
Pierce and Barnea, 
R. 8. Barnes, 
R. S. Barnes, 
R. S. Barnes, 
R. S. Barnes, 
Hardin Thweatt, 
Hardin Thweatt, . 
Hardin Thweatt, , 
Hardin Thweatt, , 
Hardin Thweatt, . 
Hardin Thweatt, 
Hardin Thweatt, 
Hardin Thweatt, 
A. H. Davison, 
Hardin Thweatt, 



Hardin Thweatt, . 
Hardin Thweatt, . 
H. H. Khachadoorian, . 
M. R. Stackpole, . 



1.59 
3.61 
8.63i 



3.15 

8.29 

8.25 

8.20> 

8.85 

3.68 

3.46 

3.45 

2.92 

8.04 

4.96 

4.94 

4.33 

4.24 

4.14 

2.00 

3.08 

2.381 



3.651 
2.72» 
3.76» 
2.21 



1.440 

1.300 

907 

55S 

1.670 
1,490 
1.300 
1.300 
7!0 
8» 



2«5j0 
2.S0 
2.111 

» 

3U 

710 
S4i 
300 

319 



1 Some anchor ice in channel; stage-discharge relation possibly affected. 
* Stage-discharge relation affected by ice. 
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Monthly Discharge of Millers River at Erving, Mass,j for the Two-year 

Period ending Sept. SO, 1917. 

[Drainage area, 372 square miles.] 



Month. 



October, 
November, . 
December, . 
January, 
February, 
March, . 
April, . 
May. . . 
June, 
July, . 
Aucust, 
September, . 
The year. 



ttl5-lt. 



October, 
Novenaber, . 
December, . 
Januajy» 
February, 
March, . 
April, . 
May, . 
June, . 
July, . 
August, 
September, . 
The year. 



Iflf-IT. 



DXSCHABOB IN SbCOND-FEXT. 



Maximum. 



Minimum. 



Mean. 



410 
540 
2.410 
1,850 
3,240 
3,360 
3,710 
l.MO 
1,470 
1.620 
086 
1.120 



8,710 

700 
800 
1.080 
1,160 
1,200 
4<500 
2,350 
1.360 
1.520 
630 
1.280 
1.140 



4,500 



4S 

41 

68 

450 

460 

558 

1.170 

42S 

485 

252 

81 

116 



41 

90 

96 

360 

310 

200 

610 

760 

445 

410 

210 

82 

63 

63 



243 

244 

633 

922 

1.000 

1.010 

1.980 

878 

842 

670 

850 

465 



755 

359 
365 
557 
548 
351 
1.490 
1,290 
820 
830 
383 
407 
320 
646 



Per 

Square 

Mile. 



.663 
.656 
1.700 
2.480 
2.600 
2.720 
6.190 
2.360 
2.260 
1.530 
.941 
1.260 



2.080 

.905 

.981 
1.500 
1.470 

.944 
4.010 
3.470 
2.230 
2.230 
1.030 
1.090 

.860 
1.740 



RcN-OFr. 



Depth in 

Inches on 

Droinace 

Area. 



.75 
.73 
1.96 
2.86 
2.90 
3.14 
5.79 
2.72 
2.62 
1.76 
1.08 
1.40 



27.61 

1.11 
1.00 
1.73 
1.70 

.98 
4.62 
3.87 
2.57, 
2.49 
1.19 
1.26 

.96 
23.57 
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Sip Pond Brook near Winckendon, Mass. 

Location. — About 50 feet above highway bridge, one-fourth 
mile below the Massachusetts-New Hampshire State line, Ij 
miles below the outlet of Sip Pond, and 3 miles northwest of 
Winchendon. 

Drainage Area. — Square miles, 18.8. 

Records available. — May 29, 1916, to Sept. 30, 1917. 

Gages. — Gurley seven-day water-stage recorder on the right 
bank, installed June 26, 1917. Sloping staff gage on right banki 
installed May 29, 1916. Stevens 8-day water-stage recorder June 
30 to Dec. 12, 1916. Gages read by W. G. Greenall and Hazel 
Greenall. 

Discharge Measurements. — Made by wading. 

Channel and Control. — Channel rough and covered with 
boulders immediately above and below the gages. Control cleariy 
defined. Considerable aquatic vegetation in the channel during 
summer months. 

Extremes of Discharge. — Maximum stage recorded during the 
period May 29 to Sept. 30, 1916, 3.71 feet at 4 p.m. July 28 
(approximate discharge by extension of rating curve, 82 second- 
feet); minimum stage recorded during period, 1.91 feet at 10 
P.M. September 10 (approximate discharge by extension of rating 
curve, 5 second-feet). 

Maximum stage during year ending Sept. 30, 1917, occurred 
during period of no gage-height record; minimum stage from 
water-stage recorder, 5.1 feet at 6 p.m. August 5 (discharge, 
about 8 second-feet). 

Regulation. — The distribution of flow is considerably affected 
by operation of mills at State Line, New Hampshire, and by 
storage in Pearly Pond and Sip Pond. 

Accuracy. — Stage-discharge relation changes occasionally. 
Rating curves used May 29, 1916, to June 26, 1917, fairly well 
defined between 9 and 60 second-feet. Rating curve used June 
27 to Sept. 30, 1917, well defined between 10 and 100 second- 
feet. Sloping staff gage read to hundredths twice daily. Opera- 
tion of water-stage recorders satisfactory. Daily discharge May 

29, 1916, to June 26, 1917, ascertained by applying mean daily 
gage heights to rating table. Daily discharge June 27 to Sept. 

30, 1917, determined by use of discharge integrator. Results 
good. 
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Discharge Meaturementa of Sip Pond Brook near Winehendon, Mats., during 

the Two-year Period ending Sept. SO, 1917. 



Datb. 

 


Made by-- 


Vertical 
Gage 

Height. 


Inclined 

Gage 

Height 

(Feet). 


Dis- 
charge 
(Second- 
feet). 


IMf. 
May 22, ... . 


Hardin Tbweatt, 


^ 


2.90 


•51.0 


May 30. 








Hardin Thweatt, 






- 


2.22 


16.6 


June 2, 








Hardin Thweatt, 






- 


2.32 


20.9 


June 30, 








Hardin Thweatt, 






- 


2.45 


22.8 


July 24, 








Hardin Thweatt, 






- 


2.40 


20.7 


Aug. 8, 








H. W. Fear, 






- 


2.30 


16.5 


Aug. 8, 








Hardin Thweatt, 






- 


2.36 


18.1 


Aug. 24, 








H. W. Fear, 






- 


2.11 


9.8 


Sept. 17, 








Hardin Thweatt, 






- 


2.62 


28.7 


Oct. 14, 


HIT. 






C. H. Pierce, . 






« 


2.23 


12.8 


Nov. 7. 








Hardin Thweatt. 






- 


2.56 


25.5 


Deo. 21, 








Hardin Thweatt, 






- 


2.72 


36.0 


Jan. 18, 








H. H. Khaehadoorian, . 




- 


3.05 


56.4 


Feb. 21. . 








H. H. Khaehadoorian, . 




- 


4.221 


33.0 


Aprils, . 








Hardin Thweatt, 




- 


3.86 


116.0 


April 3, 








Hardin Thweatt, 






- 


3.90 


120.0 


June 8, 








Hardin Thweatt, 






- 


2.46 


22.5 


June 3, 


 . 






Hardin Thweatt, 






- 


2.50 


25.6 


June 9, 








Hardin Thweatt, 






6.47 


2.93 


43.4 


June 12, . 








Hardin Thweatt, 






- 


3.35* 


64.0 


June 13, . 








C. H. Pierce, . 






6.95 


3.45 


80.0 


June 21, . 








C. H. Pierce, 






«.66 


3.06 


53.0 


July 5. . 








Hardin Thweatt, 






6.08 


2.45 


23.7 


July 7, . 

1- 


M^i^H 






M. R. Stackpole, 


• • 


6.46 


2.06 


11.7 

\ 



1 Stage-discharge relation affected by ice. 
* ReeultB uncertain. 
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Daily Discharge, in Second^eet, of Sip Pond Brook near Winchendon, Afcus., 

/or the Year ending Sept. SO, 1916, 



Day. 



May. 



June. 



July. 



Aug. 



Sept. 



1. 
2. 
3. 

4. 

5. 

«. 

7. 

8. 

9. 
10, 
11. 
12. 
13, 
14. 
15, 

1«. 
17. 
18. 
19. 
20. 
21i 
22. 
23. 
24. 
26. 
20. 
27. 
28. 
29. 
30. 
81. 



SO 
26 
30 



22 

26 

18 

14 

24 

25 

24 

22 

22 

85 

50 

57 

52 

58 

43 

40 

42 

56 

67 

60 

65 

55 

46 

80 

84 

46 

42 

38 

31 

21 



16 
14 
22 
83 
38 
30 
24 
17 
10 
24 
18 
18 
20 
16 
12 

7.8 
12 
U 
12 

9.7 
12 
14 
10 
16 
14 
18 
26 
78 
68 
54 
42 



19 
20 
12 
16 
20 
22 
20 
16 
13 
10 
15 
16 
16 
15 
14 
15 

8 
14 
13 
15 
18 
15 
12 

8.8 
16 
10 
16 
11 



11 
1£ 

85 

7.5 
12 
IS 
10 

68 
13 

5< 

10 

10 

9! 

82 
U 
95 
30 
44 
42 
32 
25 
35 
33 
61 
68 
60 
32 
29 
28 
44 



NoTC. — Daily discharge based on twice-daily reading of sloping stafif gage for the folkmim 
periods: May 29 to June 29, July 28 to 31, and September 25 to 27; for all other days water-fftaft 
recorder was used. 
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Monthly Discharge of Sip Pond Brook near Winchendonf Mass.f far Ha 

TvHHyear Period ending Sept. 3Q, 1917. 









[Drainage area, 


18.8 square miles.] 








DjaCBABGB IN 


S«:02n}-FBBT. 


RrjHS?. 


MOifTB. 


Maximum. 


Minimum. 


Mean. 


Per 

Square 

Mile. 


Depth in 

Inciieioa 

Drainaia 

Area. 


lilt. 

May 29 to 31, . . . . 


30 


26.0 


28.7 


1.580 


.17 


June, 






69 


14.0 


38.6 


2.050 


129 


July, . . 


• 






78 


7.8 


23.4 


1.240 


141 


Auffust, 


• 






28 


8.0 


16.1 


.866 


.M 


September, , 


• 






68 


6.6 


17.2 


.915 


10 


October, 


1 • 






61 


8.0 


21.8 


1.160 


l.M 


November, . 


 4 






32 


9.0 


19.2 


1.020 


1.14 


December, 


1 • 






56 


12.0 


28.8 


1.530 


1.76 


January, 


• t 






67 


9.0 


27.6 


1.470 


1.7» 


February, 


1 • 






60 


7.0 


18.4 


.079 


l.OS 


March, . 


• * 






290 


26.0 


74.7 


8.970 


4.M 


April, . 


1 * 






124 


42.0 


74.8 


3.980 


4.44 


May, . . 


• I 






68 


19.0 


41.2 


2.190 


2.52 


June, . 


^ • 






86 


21.0 


42.6 


2.270 


3.51 


July, . 


 






24 


10.0 


17.7 


.911 


1.68 


August, 


» * 






176 


9.0 


43.5 


2.310 


166 


September, 


i • 






100 


10.0 


26.1 


1.390 


1.55 


The year 


• 


290 


7.0 


36.5 


1.940 


26.32 



Priest Brook near Winchendon, Mass, 

Location. — At highway bridge 3 miles above confluence of 
Priest Brook with Millers River and 3j miles west of Winchen- 
don. 

Drainage Area. — Square miles, 18.8. 

Records available. — May 25, 1916, to Sept. 30, 1917. 

Gage. — Sloping stafif on left bank 200 feet below highway 
bridge; read by R. D. Hutchinson. 

Discharge Measurements. — Made from highway bridge or by 
wading. 

Channel and Control. — Channel above the station is straight, 
with fairly uniform section and gravel bottom. Control is formed 
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by the foundation of an old dam 30 feet below the gage, and is 
permanent. 

Extremes of Discharge, — Maximum stage recorded during the 
period May 25 to Sept. 30, 1916, 4.26 feet at 7 p.m. July 27 
(discharge, 176 second-feet); minimum stage recorded during 
period, 2.40 feet at 7 p.m. September 11, 7 a.m. and 7 p.m. 
September 14, and at 7 a.m. September 15 (approximate dis- 
charge by extension of rating curve, 2.0 second-feet). 

Maximum stage recorded during year ending Sept. 30, 1917, 
4.88 feet at 7 a.m. March 28 and 29 (discharge, 306 second-feet); 
minimum stage recorded during year, 2.30 feet several times in 
August (discharge, about 1.5 second-feet). 

Regulation, — Flow not appreciably affected by regulation. 

Accuracy, — Stage-discharge relation permanent. Rating curve 
well defined between 5 and 180 second-feet. Gage read to hun- 
dredths twice daily. Daily discharge ascertained by applying 
mean daily gage heights to rating table. Results good. 



Discharge Measurements of Priest Brook near Winchendony Mass., during 

the Two-year Period ending Sept, 30, 1917, 



Date. 



Made by — 



Gage 

Height 

(Feet). 



Dis- 
charge 
(Second- 
feet). 



May 22, 
May 30. 
June 2t 
June 30, 
July 28, 
Aug. 8, 
Aug. 24, 
Sept. 18, 
Dec. 22, 

Jan. 17, 
Feb. 20. 
April 3, 
June S, 
June 8. 
Aug. 2. 



1M6. 



IMT. 



Hardin Thweatt, 
Hardin Thweatt, 
Hardin Thweatt, 
Hardin Thweatt, 
Hardin Thweatt, 
H. W. Fear, . 
H. W. Fear, . 
Hardin Thweatt, 
Hardin Thweatt, 



Hardin Thweatt, . 
H. H. Khachadoorian, 
Hardin Thweatt, . 
C. H. Pierce, . 
Hardin Thweatt, . 
M. R. Stackpole, . 



3.23 
3.11 
3.00 
2.99 
4.18 
2.66 
3.08 
3.56 
3.001 



3.63» 

2.85 

4.04 

3.37 

3.40 

2.37 



33.90 
25.60 
25.60 
20.40 
161.00 
6.10 
27.00 
65.00 
17.80 

45.80 

138.00 

49.00 

50.00 

2.58 



> Stage-discharge relation affected by ice. 
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CONSERVING THE FLOW OF WATER. IMar. 



Daily Discharge, in Second-feel, of Priest Brook near Winchendon, Matt., 

for the Year ending Sept. SO, 1916. 



Day. 


May. 


June. 


July. 


AuC' 


Sept. 


1 


- 


26 


18 


20 


6.2 


2 


- 


24 


17 


21 


7.7 


8 


- 


16 


30 


18 


2.6 


4 


- 


82 


60 


29 


IS 


5 


- 


20 


47 


19 


2.6 


6 


- 


24 


35 


19 


4.2 


7 


- 


84 


85 


8.6 


11 


8 


- 


30 


20 


4.8 


56 


«... 


- 


27 


21 


25 


10 


10 


- 


30 


21 


27 


3.S 


11 


- 


61 


27 


17 


2.1 


12 


- 


37 


21 


15 


S4 


13 


- 


50 


17 


13 


4 


14 


- 


43 


19 


16 


2 


15 


- 


33 


17 


18 


8 


16 


- 


29 


16 


11 


129 


17 


- 


41 


15 


9.5 


65 


18 


- 


73 


15 


8 


60 


19 


- 


77 


15 


6.8 


52 


20 


- 


81 


11 


14 


42 


21 


- 


75 


15 


5 


35 


22 


- 


65 


15 


3 


32 


23 


- 


48 


22 


9.5 


36 


24 


- 


39 


19 


22 


66 


25 


35 


33 


19 


11 


65 


28 


28 


53 


20 


11 


49 


27 


24 


48 


88 


8 


40 


28 


18 


32 


150 


13 


32 


29 


20 


26 


77 


15 


32 


30 


27 


21 


43 


9.8 


59 


31 

— - - 


35 


- 


35 


9.2 


 , 
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CONSERVING THE FLOW OF WATER. [Mar. 



Monthly Discharge of Priest Brook near Winchendon, Mass,, for the Tvxh 

year Period ending Sept. 30, 1917, 



lDrainaf:e area, 18.8 square miles.] 











Discharge in 


Second-feet. 

1 


Rmc-OTf. 


Month. 


Maximum. 


Minimum. 


Mean. 


Per 

Square 

Mile. 


DffiUiin 

Inchai on 

Drainsce 

Ares. 


1916. 
May 25 to 31, 


) 


35 


18.0 


26.7 


1.420 


.37 


June, .... 






81 


16.0 


41.2 


2.190 


2.44 


July, . 


• 






150 


11.0 


31.3 


1.660 


1.91 


August, 


t • 






29 


3.0 


14.3 


.755 


.87 


September, 


• 






139 


2.0 


30.0 


1.600 


1.78 


October, 


1916-17. 






54 


12.0 


21.4 


1.140 


1.31 


November, 


t • 






83 


13.0 


23.6 


1.260 


1.41 


December, 


k • 






71 


13.0 


30.1 


1.600 


1.84 


January, 


1 • 1 






64 


10.0 


24.9 


1.330 


182 


February, 


• 






54 


5.3 


11.8 


.628 


.86 


March, . 


»  






299 


29.0 


84.1 


4.470 


5.1S 


April, . 


* • 






150 


26.0 


74.9 


3.980 


444 


May, . 


k  






61 


16.0 


35.6 


1.890 


21S 


June, . 


• 






122 


20.0 


47.3 


2.520 


281 


July, . 


 






37 


3.4 


11. 9 


.633 


.73 


August, 


• 






206 


1.6 


39.9 


3.120 


2.44 


September, 


. • 






132 


2.5 


22.3 


1.190 


1.33 


The year 


> • 


299 


1.6 


35.8 


1.900 


25 81 



Otter River near Gardner, Mass, 

Location, — At concrete arch bridge just above outlet of 
Wilder and Kneeland brooks, about 1 mile west of West Gardner. 

Drainage Area, — Square miles, 20.0. 

Records availahle, — June 29, 1916, to Sept. 30, 1917. 

Gage, — Vertical staff bolted to down-stream side of highway 
culvert; read by Alfred Cavalier. 

Discharge Measurements. — Made from bridge or by wading. 

Channel and Control, — The growth of aquatic vegetation in the 
channel during the summer months seriously affects the control. 

Extremes of Discharge, — Maximum stage recorded during the 
period June 29 to Sept. 30, 1916, 2.24 feet at 6.30 a.m. July 2S 
(discharge, 50 second-feet); minimum stage recorded during 
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period, 0.68 foot at 6.30 p.m. August 17 (discharge, 8.6 second- 
feet). 

Maximum stage recorded during year ending Sept. 30, 1917, 
3.60 feet at 6 p.m. March 28 (discharge, 189 second-feet); mini- 
mum stage recorded during year, 0.0 feet several times in Septem- 
ber (discharge, about 5 second-feet). 

Regtdatian, — The operation of a filter plant one-fourth mile 
above the gage causes occasional fluctuations in discharge. 

Accuracy. — Stage-discharge relation seriously affected by ice 
and the growth of aquatic vegetation, and frequent discharge 
measurements are required. The form of the standard curve is 
fairly well defined. Gage read to hundredths twice daily. Daily 
discharge ascertained by method of shifting control, applying cor- 
rected gage heights to rating table for the sjandard curve. 
Results fair. 



Discharge Measurements of Otter River near Gardner, Mass., during the 

Two-year Period ending Sept. 30, 1917, 



Date. 



Made by — 



Gage 

Height 
(Feet). 



Dis- 
charge 
(Second- 
feet). 



June 28, 
July 28, 
Aug. 0, 
Aug. 9, 
Aug. 22, 
Aug. 26, 
Sept. 18. 
Oct. 14. 
Nor. 8. 
Dec. 21, 



Jan. 18, 
Feb. 22. 
Apr. 4. 
Apr. 4, 
June 4, 
June 14, 
June 28, 
June 28, 
Aug. 1, 
Sept. 10, 



im. 



ItlT. 



Hardin Thweatt, . 

Hardin Thweatt, . 

Hardin Thweatt, . 
H. W. Fear, . 
H. W. Fear. . 
H. W. Fear, . 

Hardin Thweatt, . 
C. H. Pierce, . 

Hardin Thweatt, . 

Hardin Thweatt, . 

Hardin Thweatt, . 
H. H. Khachadoorian, 

Hardin Thweatt, . 

Hardin Thweatt, . 

H&rdin Thweatt, . 
C. H. Pierce, . 

Hardin Thweatt, . 

M. R. Stackpole. . 

M. R. Stackpole, . 

M. R. Stackpole. . 



1.61 

2.20 

1.33 

1.33 

1.00 

1.21 

1.24 

.44 

.32 

.29 



1.75 
.64 
1.67 
1.67 
1.75 
2.02 
1.85 
1.84 
.71 
1.03 



48.2 
47.5 
23.0 
23.0 
18.1 
20.4 
16.9 

5.8 
11.4 

8.6 

31.0 
15.5 
88.0 
92.0 
39.5 
71.0 
34.0 
34.8 
15.6 
6.7 
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CONSERVING THE FLOW OF WATER. [Mar. 



Daily Discharge, in Second-feet, of Otter River near Gardner, Ma88,,}or Ga 

Year ending Sept. SO, 1916, 



Day. 



Jun«. 



July. 



Aug. 



S^A. 



1. 
2. 
8, 
4. 
5, 
«. 
7. 
8. 
9, 
10. 

n. 

12. 
18. 
14. 
15, 
16. 
17. 
18. 
19. 
20. 
21, 
22. 
23. 
24. 
25. 
26. 
27. 
28, 
29. 
30. 
81. 



48 
42 
35 



85 
30 
30 
40 
38 
43 
37 
30 
26 
23 
33 
38 
35 
30 
30 
28 
25 
28 
31 
80 
27 
31 
85 
85 
33 
85 
44 
48 
42 
35 
31 



30 
31 
25 
23 
20 
19 
17 
19 
23 
22 
23 
17 
16 
16 
19 
18 
0.4 
10 
14 
IS 
U 
12 
18 
19 
17 
16 
16 
16 
20 
20 
18 



18 

10 

19 

17 

U 

14 

12 

16 

17 

U 

13 

IS 

12 

11 

10 

18 

18 

18 

17 

16 

17 

15 

U 

16 

16 

14 

17 

18 

19 

25 
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CONSERVING THE FLOW OF WATER. [Mar. 



Monthly Discharge of Otter River near Gardner, Mass., for the Two-yea^ 

Period ending Sept, 30, 1917, 

[Drainage area, 20.0 square iriles.] 











Ddscharoe IX 


Secokd-feet. 


Rcx-ofT. 


Month. 


Maximum. 


Minimum. 


Mean. 


Per ' 
Square 
Mile. 


Depth ic 

iQcneii 00 

Drainage 

Area. 


191C. 

June 28 to 30, . . . . 


48 


35.0 


41.7 


1 
2.080 


.23 


July, . 


• • 1 




48 


23.0 


33.4 


1.670 


\K 


August, 


p • 




31 


9.4 


18.0 


.900 


IW 


September, 


• 




25 


10.0 


15.8 


.790 


.8S 


October, 


ms-17. 

1 « • 1 




27 


4.0 


10.4 


.520 


1 

.eo 


November, 


• 




52 


8.1 


18.6 


.930 

f 


1.04 


December, 


• 






5? 


7.9 


29.6 


1.480 


1.71 


January, 


» • 






68 


7.6 


27.8 


1.390 - 


i.n 


February, 


1 « < 






06 


6.2 


20.6 


1.020  


106 


March, . 


• 






185 


60.0 


87.2 


4.360 1 


50§ 


April, . 


• 






125 


40.0 


70.8 


8.540 


395 


May, 


 






64 


32.0 


46.4 


2.320 


S«S 


June, . 


• 






76 


32.0 


47.9 


2.400 


2© 


July, . 


. 






37 


13.0 


24.6 


1.230 


1.42 


Auguat, 


. 






49 


13.0 


28.9 


1.440 


1.66 


September, 


1 . 
1 






39 


5.0 


18.6 


.930 


104 


The year 


185 


4.0 


36.0 


1.800 


24 47 



East Branch of Tully River near Athol, Mass. 

Location, — At highway bridge one-half mile below the mouth 
of Lawrence Brook and 3j miles north of Athol. 

Drainage Area, — Square miles, 50.2. 

Records available, — June 13, 1916, to Sept. 30, 1917. 

Gage, — Vertical staff on dow^n-stream side of right abutment: 
read by W. A. Thompson. 

Discharge Measurements, — Made from highway bridge or by 
wading. 

Channel and Control, — Two channels under bridge, one 
channel above; about 200 feet below the gage the channel b 
divided by an island, and the control sections are formed by 
rocks and boulders in the two channels, probably permanent. 
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Extremes of Discharge. — Maximum stage recorded during the 
period June 13 to Sept. 30, 1916, 2.94 feet at 7 p.m. July 28 
(approximate discharge by extension of rating curve, 300 second- 
feet); minimum stage recorded during period, 0.46 foot at 6.30 
A.M. September 15 (approximate discharge by extension of rating 
curve, 10 second -feet). 

Maximum stage recorded during the year ending Sept. 30, 
1917, 3.76 feet at 1 p.m. March 28 (discharge, 780 second-feet); 
minimum stage recorded during year, 0.34 foot at 6 p.m. August 
8 and 7 a.m. August 9 (discharge, 6.0 second-feet). 

Diversions. — About one-half mile below the station water is 
diverted through a canal into Packard Pond. A discharge 
measurement July 1, 1916, showed a flow of 10.7 second-feet 
diverted through the canal. 

Regulation. — Flow not seriously affected by regulation. 

Accuracy, — Stage-discharge relation permanent. Rating curve 
well defined between 35 and 200 second-feet. Gage read to hun- 
dredths twice daily. Daily discharge ascertained by applying 
mean daily gage heights to rating table. Results good. 



Discharge Measurements of East Branch of TuUy River near Athol, Mass., 
during the Two-year Period ending Sept. 30, 1917. 



Date. 


Made by — 


Gage 
Height 
(Feet). 


Dis- 
charge 
(Second- 
feet). 


1911. 
June 13, . 

July 1, . , . 

Aug. 9, . 

Aug. 25, . 

Sept. 20, 

Nov. 8, . 

Dec. 20, . 

1917. 
Jan. 19, . 

Apr. 5, . 

June 14, . 

Aug. 2, . 






Hardin Thweatt, 
Hardin Thweatt, 
H. W. Fear, . 
H. W. Fear, . 
Hardin Thweatt, 
Hardin Thweatt, 
Hardin Thweatt, 

Hardin Thweatt, 
Hardin Thweatt, 
C. H. Pierce, . 
M. R. Stackpole, 


• 


• 
• 






2.10 
1.32 
1.37 
1.54 
1.86 
1.22 
1.28 

1.84 

2.54 

2.38 

.48 


151.0 
51.0 
52.0 
74.0 

121.0 
44.0 
46.3 

• 

U8.0 

370.0 

226.0 

0.2 
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CONSERVING THE FLOW OF WATER. [Mar. 



Daily Discharge, in Second-feet, of East Branch of TvUy River near AM^ 

Maes,, far the Year ending Sept, 30, 1916, 



Dat. 



June. 


July. 


Auk. 


Sept. 


- 


54 


106 


26 


- 


41 


70 


20 


- 


57 


50 


16 


- 


80 


47 


15 


- 


02 


87 


14 


- 


85 


31 


14 


- 


60 


28 


I« 


- 


55 


24 


18 


- 


40 


50 


18 


- 


54 


60 


14 


- 


40 


47 


12 


- 


43 


41 


13 


151 


85 


38 


11 


135 


47 


41 


11 


117 


43 


36 


IS 


100 


28 


26 


228 


122 


20 


21 


231 


103 


26 


16 


177 


200 


20 


14 


140 


205 


18 


14 


lU 


188 


17 


14 


89 


150 


18 


13 


70 


134 


44 


13 


7« 


110 


51 


64 


157 


06 


44 


78 


141 


117 


40 


57 


110 


124 


150 


38 


70 


103 


280 


42 


89 


84 


222 


52 


61 


74 


162 


44 


113 


. 


120 


34 


- 



1. . . . . 

2 

3 

4»  . . . 

5 

6 

7 

8 



10, • . p 

11 

12 

13 

14 

15, . *. . . 

16 

17 

18, ... . 

10 

20 

21 

22 

23 

24 

25 

26, ... . 

27 

28 

20, • . . . 

30 

31 
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CONSERVING THE FLOW OF WATER. [Mar. 



Mtmthly Discharge of East Branch of Tvlly River near Atkol, Mass,, for tk 

Two-year Period ending Sept, 30, 1917. 

[Drainage area, 50.2 square miles.] 











Discharge in 


Second-prbt. 


Rcx-off. 


Month. 


Maximum. 


Minimum. 


Mean. 


Per 

Square 
Mile. 


Depth in 

Inches oa 

Dralnsee 

Area." 


191S. 

une 18 to 30, 


205 


74.0 


134.0 


2.670 


1.79 


July, 






289 


17.0 


09.5 


1.380 


1« 


August, 


• • 






105 


13.0 


40.6 


.809 


.91 


September, 


• • 






231 


11.0 


69.3 


1.380 


1.54 


October, 


191S-17. 

  






187 


27.0 


50.0 


.996 


1 
1 

1.15 


N vember. 


 • 






155 


29.0 


53.0 


1.070 


119 


December, 


I • 






200 


47.0 


83.4 


1.660 


l.Sl 


January, 


1  






165 


42.0 


81.1 


1.620 


is: 

• 


February, 


• 






123 


23.0 


88.6 


.709 


! .* 


March, . 


 






775 


65.0 


191.0 


3.800 


4S> 


April, . 


 






355 


117.0 


196.0 


3.900 


4.35 


May. . 


. 






165 


45.0 


103.0 


2.050 


2» 


June, . 


 






282 


5f.O 


121.0 


2.410 


2.0 


July, . . 


  






60 


12.0 


31.2 


.623 


72 


August, 


• • 






413 


6.2 


84.8 


1.690 


l.» 


September, . 


•  






312 


12.0 


59.2 


1.180 


l.S 


The year, 


• • 


775 


6.2 


91.3 


1.820 


34 19 

- 



Moss Brook at Wendell Depot, Mass. 

Location. — About one-fourth mile above confluence with 
Millers River and one-fourth mile from Wendell Depot. 

Drainage Area. — Square miles, 12.2. 

Records available. — June 7, 1916, to Sept. 30, 1917. From 
June 4 to Oct. 16, 1909, records were obtained at a station near 
the mouth of the stream, and from April 25 to Aug. 27, 1910, ai 
a weir a short distance below the present location. 

Gage. — Sloping staff on left bank; read by C. M. Porter. 

Discharge Measurements. — Made by wading. 

Channel and Control. — Channel composed principally of ledg« 
rock and boulders. Control permanent. 

Extremes of Discharge. — Maximum stage recorded during the 
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period June 7 to Sept. 30, 1916, 2.16 feet at 8 a.m. June 18 
(approximate discharge by extension of rating curve, 46 second- 
feet); minimum stage recorded during period, 0.89 foot at 6.15 
P.M. September 14, and 7.15 a.m. September 15 (approximate 
discharge by extension of rating curve, 1.0 second-foot). 

Maximum stage recorded during the year ending Sept. 30, 
1917, 3.52 feet at 12.45 p.m. March 28 (discharge, 187 second- 
feet); minimum stage recorded during year, 0.86 foot at 7.30 
A.M. August 29 (discharge, 0.6 second-foot). 

Regtdation, — Flow not affected by regulation. 

Accuracy. — Stage-discharge relation permanent. Rating curve 
well defined between 2 and 20 second-feet. Gage read to hun- 
dredths twice daily. Daily discharge ascertained by applying 
mean daily gage heights to rating table. Results good. 



Discharge Measurements of Moss Brook at Wendell Depot, Mass., during 

the Two-year Period ending Sept, 30, 1917. 



Dats. 



Hade by — 



Gage 
Height 
(Feet). 



Dis- 
charge 
(Second- 
feet). 



Jan. 10, 
Jan. 10, 
Feb. 3, 
April 5, 
Aprils, 
June 2, 
Aug. 3, 



ttlf. 



June S, . 
June 8, • 
July 1, . 
Aug. 10, . 
Aug. 10. . 
Aug. 26, • 
Nov. 9, . 
Dec. 8, . 
Dec. 8, . 
Dec. 20, . 



Ifi7. 



Hardin Thweatt, 
Hardin Thweatt, 
Hardin Thweatt, 
H. W. Fear, . 
Hardin Thweatt, 
H. W. Fear, . 
Hardin Thweatt, 
A. H. Davison, 
A. H. Davison, 
Hardin Thweatt, 



H. H. Khachadoorian, 
Hardin Thweatt, . 
H. H. Khachadoorian, 
Hardin Thweatt, . 
Hardin Thweatt, . 
Hardin Thweatt, . 
Hardin Thweatt, . 



1.59 
1.58 
1.39 
1.26 
1.26 
1.19 
1.33 
1.52 
1.51 
1.431 



1.75 
1.75 
1.43 
2.16 
2.16 
1.75 
1.75 



16.0 

16.1 

9.4 

5.8 

6.2 

4.7 

7.4 

14.7 

12.8 

8.8 

23.8 
20.5 
10.8 
52.0 
52.0 
27.2 
25.8 



1 Stage-discharge relation a£Fected by ioe. 
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CONSERVING THE FLOW OF WATER. [Mar. 



Daily Discharffe, in Secandrfeet, of Moss Brook at WendeU Depot, Maa., 

for the Year ending Sept. SO, 1916. 



Dat. 



Jun«. 



July. 



Aug. 



Sept. 



1, 
2, 
8. 
4. 
6. 

e. 

7, 
8. 
9. 
10, 
11. 
12, 
13, 
14. 
15. 
16. 
17. 
18. 
W. 
20, 
21, 
22, 
23, 
24. 
25, 
25, 
27, 
28, 
2», 
30, 
31, 



20 
16 
17 
22 
28 
28 
22 
18 
15 
15 
34 
44 
37 
40 
80 
24 
20 
15 
20 
27 
21 
16 
18 
11 



9.7 
8.1 

16 

13 

12 

10 
8.1 
7.8 

11 

12 
8.6 
8.4 
8.1 

10 
8.1 
6.6 
6.6 
66 
5.2 
4.3 
5.2 
7.5 

17 

12 
8.1 

15 

38 

24 

17 

12 

10 



8.6 


2.S 


7 


2.2 


6.1 


1.9 


6.2 


1.6 


4.8 


1.5 


4.6 


1.7 


4.5 


2 


6.1 


1.8 


7 


1.4 


5.7 


1.2 


4.6 


1.2 


4.8 


1 


7 


1 


5.3 


I 


3.5 


6( 


3 


26 


2.7 


21 


2.2 


11 


2 


10 


2.1 


7.5 


2 


6.1 


1.8 


4.S 


1.7 


10 


9.2 


17 


5.2 


11 


4.2 


7.2 


3.8 


5.9 


6.9 


4.6 


5.7 


4.8 


4 


U 


3 


- 
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CONSERVING THE FLOW OF WATER, [ilar. 



Monthly Discharge of Moss Brook at Wendell Depot, Mass., for the Tjco- 

year Period ending Sept. 30, 1917. 

[Drainage area, 12.2 square miles.] 











DiaCBARaB IN 


Secomo-fsst. 


Rrx-ow. 


HOMTR. 


Maximum. 


Minimum. 


Mean. 


Per 

Square 
MUe. 


Depth in 

IncMs 00 

Draiiuce 

Ares. 


June 7 to 30, 


44.0 


11.0 


23.00 


1.890 


i.a 


July, .... 






38.0 


4.3 


11.20 


.918 


I0§ 


AuKust, 


 a 1 






0.2 


1.7 


4.62 


.379 


44 


September, 


• 4 






36.0 


1.0 


6.83 


.560 


.62 


October, 


mc-17. 






20.0 


3.4 


690 


.566 


.«5 


November, 


• 






33.0 


6.1 


11.60 


.951 


1.91 


December, 


. 






43.0 


8.0 


16.90 


1.380 


1.51 


January, 


• 






44.0 


0.0 


17.40 


1.430 


1.6S 


February. 


. 






65.0 


8.0 


12.80 


1.060 


10» 


Marrb, . 


 . 






185.0 


10.0 


44.60 


3.660 


4fi 


April, . 


• 






74.0 


20.0 


36.70 


8.010 


3M 


May, . 


1 . 






48.0 


13.0 


26.00 


2.130 


IM 


June, . 


> A 






61.0 


12.0 


29.60 


2.430 


2.n 


July, . 


• 






16.0 


1.5 


7.28 


.593 


6b 


AuKUSt, 


• . 






43.0 


.6 


5.02 


.411 


.47 


September, 


a . 






17.0 


1.0 


2.96 


.242 


.27 


The year 


1 


185.0 


.6 


18.20 


1.490 


20.21 
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Beer field River at Charlemont, Mass. 

Location. — One mile below the village of Charlemont. 

Drainage Area. — Square miles, 362. 

Records available. — June 19, 1913, to Sept. 30, 1917. 

Gages. — Friez water-stage recorder on left bank, referenced to 
gage datum by a hook gage inside the well; an outside sloping 
staff gage is used for auxiliary readings. 

Discharge Measurements. — Made from cable or by wading. 

Channel and Control. — Channel covered with coarse gravel 
and boulders; fairly uniform section; control practically per- 
manent. 

Extremes of Discharge. — Maximum stage during year ending 
Sept. 30, 1916, from water-stage recorder, 8.1 feet at 3 p.m. 
December 26 (discharge, 11,500 second-feet); minimum stage 
during year from water-stage recorder, 1.58 feet at 5 p.m. Septem- 
ber 4 (discharge, 68 second-feet). 

Maximum stage during year ending Sept. 30, 1917, from water- 
stage recorder, 7.53 feet at 10.30 p.m. April 21 (discharge, 9,760 
second-feet); minimum stage during year from water-stage re- 
corder, 1.41 feet at 10 a.m. August 7 (discharge, 34 second-feet). 

Maximum stage, 1913-17, 15.7 feet on July 8, 1915 (approxi- 
mate discharge computed from extension of rating curve, 45,000 
second-feet); minimum stage recorded, 1.35 feet on Sept. 21 
and Nov. 3, 1914 (discharge, 23 second-feet). 

Ice. — River usually frozen over during the greater part of the 
winter; ice jams occasionally form below the gage, causing 
several feet of backwater. 

Regidation. — Flow during low and medium stages largely 
regulated by a storage reservoir at Somerset, Vt. Several power 
plants above the station cause diurnal fluctuation. 

Accuracy. — Stage-discharge relation practically permanent 
except during ice periods. Rating curve well defined. The opera- 
tion of the water-stage recorder was satisfactory except for short 
periods, as shown in the footnotes to the daily discharge tables. 
Daily discharge ascertained as follows: October 1 to Dec. 10, 
1915, by applying rating table to mean gage height of each two- 
hour period; Dec. 11, 1915, to June 29, 1916, by applying rating 
table to mean gage height as determined by averaging gage 
heights for 12 two-hour periods each day, except when stage- 
discharge relation was affected by ice (see footnote to daily dis- 
charge table); July 3, 1916, tp Sept. 30, 1917, by discharge in- 
tegrator. Results excellent. 
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CONSERVING THE FLOW OF WATER. [Mar. 



Discharge Measuremenls of Deerfield River at Charlemanty Mass., during tk 

Tw<hyear Period ending Sept, 30 y 1917, 



Datx. 



Hade by- 



Gage 
Heicht 

(Feet). 



Dis- 

eharfe 

(SeeoDd* 

feet>. 



Oct. 1, 



Jan. 23, . 

Jan. 31, . 

Apr. 4, . 

Apr. 8, . 

Apr. 28. . 

Apr. 29, . 

June 12, . 



Jan. 2, . 

Jan. 22, . 

Jan. 29, . 

Feb. 24, . 

Apr. 7, . 



19U. 

19U. 



1917. 



Hardin Thweatt, 



R. 8. Barnes, 
R. B. Barnes, 
Hardin Thweatt, 
Hardin Thweatt, 
R. S. Barnes, 
R. S. Barnes, 
Hardin Thweatt, 



A. H. Davison, 
H. H. Khachadoorian, 
Hardin Thweatt, . 
H. H. Khachadoorian, 
Hardin Thweatt, . 



2.62 



6.841 

3.55 

4.42 

3.67 

4.58 

4.S8 

2.98 



6.191 
5.09^ 
5.301 
4.941 
8.85 



3,790 
1.4U 
2,680 
1,950 

s,s?o 

3.4» 

$40 

Sit 
530 
S2S 
5M 

l.cV« 



1 Stage-dijscharge relation affected by ice. 
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Monthly Discharge of DeerjUHd River at Charkmont, Mast., for the Two-year 

Period ending Sept. SO, 1917. 









[Drainage area, 362 square 


miles.) 








MONTB. 


Observbd Discbaboe 

(SsCOXD-rEBT). 


Gain or 
Loss in 
Storage 
at Som- 
erset, 
Vt. (MU- 
lions of 
Cubic 
Feet). 


DiaCHAROE 
■WITHOUT 

Storaqb 
(Second- 
feet). 


Run-off 
(Depth 

in 
Inches 

on 


• 


Maxi- 
mum. 


Mini- 
mum. 


Mean. 


Mean. 


Per 

Square 

MUe. 


Drain- 
age 
Area). 


lfl5-lfl 

October. . 


• * • 


1,350 


soft 


600 


—288 


492 


1.860 


1.57 


November, 






2,580 


358 


715 


— 52 


605 


1.920 


2.14 


December, . 






4,880 


305 


1,180 


—143 


1,130 


3.120 


3.60 


Jftnttary, . 






7.170 


370 


1.290 


+330 


1,380 


3.810 


4.39 


February, . 






6,150 


260 


1,130 


-i-116 


1,180 


3.260 


8.52 


lUrch, 


• 




4380 


260 


738 


+ 78 


757 


2.090 


2.41 


April, . 






0,780 


1,180 


2.860 


+576 


8,060 


8.510 


9.50 


May. . . 






4.460 


888 


1.870 


+464 


1.540 


4.250 


4.90 


June, . 






2.480 


894 


890 


+183 


961 


3.650 


2.96 


July, . . . 






1.650 


305 


560 


— 47 


653 


1.580 


1.75 


August, 






050 


101 


427 


—648 


185 


.511 


.59 


September, 






1,510 


254 


439 


-835 


810 


.856 


.96 


The year, . 


7,170 


191 


1,010 


- 


1.010 


2.790 


38.29 


October, . 






1,820 


90 


436 


—369 


298 


.823 


.95 


November, 






4,900 


225 


747 


+ 29 


758 


2.090 


2.33 


December, . 






2,200 


260 


691 


—130 


642 


1.770 


2.04 


January, 






1.800 


• 185 


572 


-246 


480 


1.330 


1.53 


February, . 






3,100 


155 


590 


-448 


405 


1.120 


1.17 


tfarch. 






5,100 


320 


1.250 


+153 


1,310 


3.620 


4.17 


April, . 






7,140 


900 


2,410 


+541 


2,620 


7.240 


8.08 


Kay, . . . 






2,500 


800 


1.410 


+464 


1.580 


4.360 


5.03 


June, , 






2.400 


300 


891 


+268 


994 


2.750 


3.07 


fuly, . . . 






660 


156 


296 


— 71 


270 


.746 


.86 


lUKUSt, 






1,180 


114 


299 


— 14 


294 


.812 


.94 


^ptember. 






590 


102 


309 


-462 


131 


.362 


.40 


The year. 


7,140 


90 


821 


- 


815 


2.250 


30.57 



Note. — The inerease (+) or decrease (— ) of water held in storage at Somecset, Vt., duxinic the 
nonth has been computed by engineers of the Geological Survey from data of storage increase or 
lecrease fiirnished by the company operating the reservoir. 
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Ware River at Gibbs Crosring, Mom. 

Location. — Between the highway and electric railway bridge 
at Gibbs Crossing, about three-fourths of a mile above the 
mouth of Beaver Brook and 3 miles below Ware. 

Drainage Area. — Square miles, 201. 

Records available. — Aug. 20, 1912, to Sept. 30, 1917. 

Gages. — Barrett & Lawrence water-stage recorder on the right 
bank referred to gage datum by a hook gage inside of well; in- 
clined stail gage used for auxiliary readings. 

Discharge Measurements. — Made from the electric railway 
bridge or by wading. 

Channel and Control. — Channel rough and subject to a growth 
of aquatic vegetation during summer months. Control free from 
weeds, and at ordinary stages well defined at a section near tbe 
gage; at high stages the control is probably at the dam at 
Thomdike, 4 miles below the gage. 

Extremes of Discharge. — Maximum stage during year endinf 
Sept. 30, 1916, from water-stage recorder, 5.15 feet at 10 AJt 
March 31 (discharge, 2,370 second-feet); minimum stage duriof 
year from water-stage recorder, 1.42 feet at 12 noon October 31 
and at 5 a.m. November 8 (discharge, 18 second-feet). 

Maximum stage during year ending Sept. 30, 1917, frois 
water-stage recorder, 5.25 feet at 6 p.m. February 27 (discharge, 
2,430 second-feet) ; a stage of 6.0 feet was recorded at 10 a.m. 
February 27, but the water was held back by an ice jam; mini- 
mum stage during year from water-stage recorder, 1.45 feet at 
4 P.M. September 30 (discharge, 21 second-feet). 

Maximum open-water stage recorded, 1912-17, 5.9 feet on 
March 2, 1914 (discharge, 2,770 second-feet); minimum ^W 
recorded, 1.20 feet on Oct. 26, 1914 (discharge, 5 second-feet). 

Ice. — Ice usually forms on the river for short periods during 
the winter, and affects the stage-discharge relation; the large 
diurnal variation in flow prevents a rigid ice cover, and the back- 
water effect is, therefore, variable. 

Regulation. — Flow affected by operation of mills at ^ai^* 
which at low stages causes a large variation in discharge on days 
when the mills are in operation, and a low discharge on Sunda}? 
and holidays. 

Accuracy. — Stage-discharge relation practically permanf^' 
except during ice periods. Rating curve well defined. Tte 
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operation of water-stage recorder was satisfactory except for 
short periods, as shown in footnotes to the discharge tables. 
Daily discharge ascertained as follows: Oct. 1, 1915, to April 
28, 1916, by applying rating table to mean daily gage heights; 
April 29, 1916, to Sept. 30, 1917, by discharge integrator. Re- 
sults good. 



Discharge Measurements of Ware River at Gibbs Crossing, Mass., during 

the Two-year Period ending Sept. 30, 1917. 



Date. 



Made by — 



Gage 
Height 
(Feet). 



Die- 
charge 
(Second- 
feet). 



Jan. 19, 
Jan. 19, 
Mar. 28, 



Jan. 24, . 
Feb. 26. . 
Mar. 4. . 
Aug. 13, . 



mc. 



IflT. 



Hardin Thweatt, 
Hardin Thweatt. 
Hardin Thweatt. 



H. H. Khachadoorian, 
H. H. Khachadoorian, 
Hardin Thweatt, . 
M. R. Stackpole, . 



8.30^ 
3.10^ 
3.62 



3.16* 
3.94* 
2.97 
2.06 



406 

223 

1.060 

223 
382 
451 
116 



* Stage-discharge relation affected by ice. 



392 



CONSERVING THE FLOW OF WATER. [Mar. 






CO 



Ik 

•5 









t2 



^ 

^j 






<5 



0. 






s 



if 
d 

9 






< 






I 



08 






o 
55 



O 



< 



OOO I 



rm ,^ ^H •-• ^* ^* »i^,^,^w^ ^4 aM d «<« *^ (^ ,^w^»«»»<»^ 






28gSSSSi58SS|gSgi§gi|||§|§SSS||g 



oocooooocDt^eooeooeiooeQOctaeMi 






denoj»«^^»<»-i»^ 



• S S S 5^ -♦ '#^« 5r «eo« w «%« w «««5 «.*« «5|« «.*ee •««« *ei 



^»*e>« 



C4 

to 






I I 



$ra^mp5><SSmeooocoei9c»sm»$eiC4e4e<i£>4c<9mQO«ieM3<oo5t^eio 



wsp®-^^-5S»S'^«»i*^S®^fc*'SfiS!?SSSSSS22SS2S2S 
?5Soao«&5a5o»o>oi^^«Mi««-^2S2S!«S2S»fc»SS5;22 

^^ ^4 f^ v^ ^4 «M *i^ vi^ ^ *H O Ot <9 <v CQ CQ C4 (K C*I ^ aw ^ ^< 



^N •■< ^^ •^ »^ 04 C*^ O^ ^"^ •"^ ^^ ^* '^^ 



^N ^4 ^^ «•« ^^ ^4 ^ !■" ^* •* ^ »N ^ 



^-<N«*-u>«^^-oo»o--2«sj225:2S2"SSaSS¥SS5S^^^^ 



s 


c 


i. 


E 


J 


A. 


K 


b 






•z 


JS 




w 


i 


is 


** 


e 




n 


K 

•*> 




M 


d 


& 


a 


J 


£ 


g 


s 


s 






^^ 


C 


■s 


■? 


•4 


fc 


*■ 


K 


t: 


6 


k^ 




«« 




I 


1 


\ 


*m 


t^ 


K 


.. 




« 


o 


« 


9 


•3 






•<M 




.* 


d 


k 


r* 





N 


^a 






u 


C 


<; 




1 


g 


6 

«0 






•< 




« 


« 


« 


K 


3 


•d 


b 


k> 


c: 


d 


J5 


o 


sr 






c 


■0 


«> 


 • 


X 


« 




CI 


>k 






o 


s 


.> 


•^ 


9» 


^" 


r? 


■o 


^ 




3 


d 


k 


e 


^ 


CM 


,» 


^^ 


U. 


h. 


-a 

e 


ft 
< 


d 


»• 


s 


c 


3 


1 


« 


u 


•" 


S 


>k 






f 


d 


8 


tf 


^ 


^ 


d 


e 


» 


.S 


^ 




*^ 




■■4 



si 



s . 

^ c 

s!: « 

c d ■; 

I I- 

5 3:5 



1918.] 



SENATE — No. 289. 



3d3 






% 



a. 









"3 






^ 

.« 






•3 






I 



:3 



9 



d 



& 

X 



a 






I 



s 






^ 

2 



8 















■« M CO So CO CO »9 09 « e^ « <e F^ «D lO '<«• « d o «e ^ eo CO « M 9i eo Oil M e4 






ogooQooooooeoOiooeQaQgoS509^SSfiSS(!S 






S?SSSSS$SSSSS§§SSi9SSS8SSSgS 



^^,^tm,wmC^C*^^^^ 






^esi 



SS38$igSi88SSS88S$SSSt'^SgS88S8SS 






38SS9SS8S^S3SSSS9SSSS88SSSSSS!S9 



8$SgSS3SSSSSSSS8SSS§S§§S§S8S33S 



•-««*««r*ooo.O;.c2«;5-5»t505»g-ggj35-5«g5«go- 



u 






§3 § 

&^ 

d « 

fa $ 

b s 

g 3 
3 n 

. oa 

CO ^m 

■** 

fa 

g »^^ 

af 

- i 






>» fa 

II 

3 



i 



OQ I 
I 2 



394 



CONSERVING THE FLOW OF WATER. [Mar. 



Monthly Discharge of Ware River at Gibbs Crossing, Mass., for the Tvxh 

year Period ending SepL 30, 1917. 

[Drainage area, 201 square milee.] 



Month. 



DiSCHAROK IN SBCOND-rSET. 



Maximum. 



Minimum. 



Mean. 



Per 

Square 

MUe. 



RUJf-OTP. 



Depth in 

Inches OB 

Drains^ 

Aim. 



October, 
November, . 
Deoember, . 
January, 
February, . 
March, . 
April, . 

May. . . . 
June, . 
July, . 
Augunt, 
September, . 
The year, 

ms-17. 

October, 
November, . 
Deoember, . 
January, 
February, 
March, . 
April, . 
May, . 
June, ... 
July. . 
August. 
September, . 
The year, 



142 

282 

1,230 

860 

1.820 

2,240 

2,240 

1,130 

880 

1.640 

600 

220 



2,240 

142 

255 

410 

680 

2,060 

2.160 

1,120 

720 

750 

290 

166 

114 



2,160 



20 

21 

37 

200 

193 

256 

718 

325 

210 

50 

76 

35 



iO 

30 

42 

115 

72 

72 

365 

380 

225 

245 

29 

30 

20 



20 



87.5 
108.0 
353.0 
430.0 
452.0 
566.0 
1.120.0 
555.0 
495.0 
393.0 
226.0 
112.0 



407.0 

94.7 
117.0 
196.0 
252.0 
242.0 
918.0 
619.0 
445.0 
397.0 
159.0 
86.5 
70.4 



.435 
.537 
1.760 
2.149 
2.250 
2.820 
5.570 
2.760 
2.460 
1.960 
1.120 
.557 



2.020 

.471 
.582 

.975 

1.250 

1.200 

4.570 

3.080 

2.210 

1.980 

.791 

.430 

.850 



.50 
.60 
103 
2.i7 
3.il 
3.25 
6.21 
3.15 
2.74 
2.S 
1.29 
.63 



300.0 



1.490 



27.5S 

.54 
6S 

1.11 

1.41 

IJS 

5.2T 

3.44 

2^ 

2.21 

.91 

.50 

.39 

20.27 



1918.] SENATE — No. 289. 395 



Sivift River at West Ware, Mass. 

Location, — About 1,000 feet below the old wooden dam 
opposite the West Ware station of the Boston & Albany Rail- 
road, about 6 miles down-stream from Enfield, and 3 miles below 
the confluence of East and West branches of Swift River. 

Drainage Area. — Square miles, 186. 

Records available. — July 15, 1910, to Sept. 30, 1917. 

Gages. — Barrett & Lawrence water-stage recorder on left 
bank, referenced to gage datum by means of a hook gage inside 
the well; an inclined staff gage is used for auxiliary readings. 
Prior to Aug. 25, 1912, a chain gage on footbridge 600 feet up- 
stream from the present station. 

Discharge Measurements. — Made from cable or by wading. 

Channel and Control. — Gravel and alluvial deposits; some 
aquatic vegetation in channel during summer. Control prac- 
tically permanent at ordinary stages; at high stages the control 
is probably at the dam at Bondsville, 4 miles below the gage. 

Extremes of Discharge. — Maximum stage during year ending 
Sept. 30, 1916, from water-stage recorder, 8.45 feet at 12.30 noon 
April 3 (discharge, 1,970 second-feet); minimum stage during 
year from water-stage recorder, 1.64 feet at 1.30 a.m. December 
14 (discharge, 47 second-feet). 

Maximum stage during year ending Sept. 30, 1917, from 
water-stage recorder, 7.9 feet some time between March 23 and 
April 1 (discharge, 1,800 second-feet); minimum stage during 
year from water-stage recorder, 1.87 feet at 8 a.m. August 8 
(discharge, 67 second-feet). 

Maximum stage recorded, 1910-17, 9.1 feet on Feb. 26, 1915 
(discharge by extension of rating curve, 2,240 second-feet); 
minimum stage recorded, 1.36 feet on Sept. 22, 1914 (discharge, 
22 second-feet).. 

Ice. — River usually freezes over for short periods during the 
winter, and the stage-discharge relation is somewhat affected 
by the ice. 

Regvlation. — Operation of mills at Enfield 6 miles above the 
station affects distribution of flow at low and medium stages, but 
has only a slight effect when the mean daily discharge is over 
200 second-feet. 

Accuracy. — Stage-discharge relation practically permanent, 
except for a change during high water April 3, 1916, caused by 
the washing out of a portion of an old timber dam just above 
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the station. Debris from this washout affected the operation of 
the water-stage recorder April 3 to July 20, 1916. Gage heights 
during this period corrected by the aid of readings by the ob- 
server on outside staff gage, and by comparisons with hydro- 
graphs of near-by streams. Rating curve well defined below 
1,200 second-feet. Daily discharge ascertained by applying rat- 
ing table to mean daily gage heights determined by inspection 
of gage-height graph or, for days of considerable fluctuation, by 
averaging the mean gage heights of four-hour periods. Results 
from January 1 to July 20, 1916, and from Dec. 12, 1916, to 
March 25, 1917, are only fair, but are good for the remainder of 
the two-year period. 



Discharge Measurements of Swift River at West Ware^ Mass., during the 

Two-year Period ending Sept. 30, 1917. 



Date. 



Made by — 



Gaae 
Height 
(Feet). 



Dis- 
charge 
(Second- 

feet). 



Jan. 27, . 

Jan. 27, . 

Jan. 27, . 

&Iar. 30, . 

Mar. 30, . 

July 20, . 

Aus. 12, . 

Aug. 12, . 

Jan. 24, . 

Feb. 27, . 

Mar. 5, . 

Aug. 13, . 



191S. 



m7. 



Hardin Tbweatt, . 

Hardin Thweatt, . 

Hardin Thweatt, . 

Hardin Thweatt, . 

Hardin Thweatt, . 

Hardin Thweatt, . 

Hardin Thweatt, . 
H. W. Fear, 

H. H. Khachadoorian, 
H. H. Khachadoorian, 
Hardin Thweatt, . 
M. R. Stackpole, . 



4.10 
4.12 
4.15 
5.11 
5.55 
2.48 
2.77 
2.81 



3.32^ 
4.59' 
4.05^ 
2.27 



630 
585 

«H 
96S 

m 

220 
220 

222 
603 
352 
123 



^ Stage-discharge relation affected by ice. 
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Monthly Discharge of Stoift Riter <U Wett Wtare, Mats., for the Two-year 
Period ending Sept. SO, 1917. 

(Drainace vnh, 186 square milc«.| 











DiSCBABOS IN 


Second-fxrt. 


RUN-<MrF. 


MOKTH. 


Maximum. 


Minimum. 


Mean. 


Per 

Square 
Mile. 


Depth in 

Incnes on 

Drainage 

Area. 


191S-li. 

October, 


188 


89 


127 


.688 


.79 


November, 








277 


83 


136 


.781 


.82 


December, 








1.100 


82 


340 


1.830 


2.11 


January, 








830 


210 


429 


2.810 


3.66 


February, 








1.300 


210 


417 


2.240 


2.42 


March, . 








1.390 


275 


536 


2.880 


8.82 


April, . 








1.770 


575 


985 


5.300 


5.91 


May, . 








882 


232 


442 


2.380 


2.74 


June, . 








708 


225 


408 


2.190 


2.44 


July. . . 








830 


131 


207 


1.600 


1.84 


Auffust, 








4&5 


97 


185 


.995 


1.15 


September, 








808 


97 


185 


.995 


1.11 


The year. 


1.770 


82 


373 


2.010 


27.31 


lMt-17. 

October, 






310 


120 


169 


.909 


1.05 


November, . 








320 


130 


184 


.989 


1.10 


December, . 








410 


180 


270 


1.450 


1.67 


January, 








460 


110 


234 


1.260 


1.45 


February, , 








830 


100 


172 


.925 


.92 


March, . 








1.260 


340 


645 


3.470 


4.00 


April. . . 








1,120 


375 


588 


3.160 


3.53 


May. . 








560 


250 


398 


2.140 


2.47 


June, . 








610 


225 


379 


2.040 


2.28 


July. . . 








255 


104 


169 


.909 


1.05 


August, 








300 


82 


118 


.634 


.73 


September, . 








275 


85 


121 

• 


.651 


.73 


The year, 




1.260 


82 


288 


1.550 


20.98 
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Quaboag River at West Brimfield, Mass. 

Locaiion, — At the two-span highway bridge near \hft West 
Brimfield station of the Boston & Albany Railroad; one-third of 
a mile above the mouth of Blodgett Mill Brook. 

Drainage Area, — Square miles, 150. 

Records available. — Aug. 23, 1909, to Sept. 30, 1917. 

Gages. — Stevens continuous water-stage recorder at down- 
stream end of center pier of bridge, referenced to gage datum by 
means of a hook gage inside of well. Vertical staff is used for 
auxiliary readings. Prior to Aug. 19, 1912, a vertical staff on 
up-stream side of right abutment of bridge at same datum as 
present gage. 

Discharge Measurements. — Made from highway bridge or by 
wading near bridge. 

Channel and Control. — Stream bed covered with boulders, 
gravel and alluvial deposits; control practically permanent. 

Extremes of Discharge. — Maximum open-water stage during 
year ending Sept. 30, 1916, from water-stage recorder, 4.23 f«t 
at 7.45 A.M. April 3 (discharge, 1,210 second-feet); a stage of 
5.05 feet was recorded at 12 noon January 19, but the water was 
held back by an ice jam; minimum stage during year from 
water-stage recorder, 1.72 feet at 4.30 a.m. September 15 (dis- 
charge, 20 second-feet). 

Maximum open-water stage during year ending Sept. 30, 
1917, from water-stage recorder, 4.02 feet at 8.15 a.m. Marct 
29 and 8.30 a.m. March 30 (discharge, 1,100 second-feet); a stage 
of 4.85 feet was recorded at 8.15 a.m. March 13, but the water 
was held back by an ice jam; minimum stage during year from 
water-stage recorder, 1.57 feet at 12 noon September 30 (dis- 
charge, about 13 second -feet). 

Maximum stage recorded, 1909-17, 4.9 feet on March 1, 1910 
(discharge, 1,660 second-feet); minimum stage recorded, 1.^0 
feet on Sept. 17 and 18, 1910 (discharge, 2.5 second-feet). 

Ice. — Ice usually forms on the river for short periods during 
the winter and affects the stage-discharge relation; the large 
diurnal variation in flow prevents a rigid ice cover, and the back- 
water effect is, therefore, variable. 

Regulation. — Flow affected by operation of power plants at 
West Warren, 3 miles above station, which at low stages causes a 
large variation in discharge on days when the mills are in opera- 
tion and a low discharge on Sundays and holidays. 
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Accuracy. — Stage-discharge relation practically permanent 
except during ice periods. Rating curve well defined. The 
operation of the water-stage recorder was satisfactory throughout 
the year except for short periods, as shown in the footnotes to 
daily discharge tables. Daily discharge ascertained as follows: 
Oct. 1, 1015, to March 28, 1916, by applying rating table to 
mean daily gage heights determined by planimeter; March 29, 
1916, to Sept. 30, 1917, by discharge integrator. Results excel- 
lent. 

Discharge Measurements of Quaboag River at West Brimfieldj Mass., during 

the Two-year Period ending Sept. 30, 1917, 



Date. 



Made by — 



Gage 

Height 
(Feet). 



Dis- 
charge 
(Second- 
feet). 



Dec. 17, 



Jan. 17, . 
Mar. 29, . 
k\ig. II, . 
Dec. 23, . 



Jan. 25, 
ilar. 3, 
May 25, 
Aug. 18, 



1915. 
191S. 



1S17. 



Hardin Thweatt, 

Hardin Thweatt, 
Hardin Thweatt, 
H. W. Fear, . 
Hardin Thweatt, 

Hardin Thweatt, 
Hardin Thweatt, 
Hardin Thweatt, 
M. R. Stackpole, 



2.93» 

2.90^ 
3.40 
2.72 
2.37» 

3.781 
4.181 
2.67 
2.54 



175 

186 
660 
256 
106 

219 
407 
263 
214 



1 Stage-discharge relation affected by ice. 
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Monthly Discharge of Quahoag River at West Brimfield, Mass., for tk Tiro' 

year Period ending Sept, 30, 1917. 

[Drainage area, 150 square miles.] 











Discharge in 


Second-feet. 


Ro-orr. 


Month. 


Maximum. 


Minimum. 


Mean. 


Per 

Square 
MUe. 


Depth i- 

Incbe« ct 

DrunMe 

Area. 


Ifl5-1<. 

October 


136 


66 


101.0 


.673 


.W 


November, 








154 


46 


99.0 


.660 


.74 


December, 








455 


60 


188.0 


1.250 


1.44 


January, 








417 


176 


320.0 


2.130 


2.4« 


February, 








797 


146 


305.0 


2.030 


2.19 


March, . 








1,040 


260 


480.0 


3.200 


3.69 


April, . 








1.140 


630 


764.0 


6.090 


iiH 


May, . 








610 


260 


360.0 


2.460 


2S4 


June, . 








476 


200 


326.0 


2.170 


242 


July, . 








620 


132 


241.0 


1.610 


1» 


August, 








466 


140 


261.0 


1.670 


182 


September, 






184 


93 


183.0 


.887 


.99 


The year, 


1,140 


46 


298.0 


1.990 


27.01 


October, 






142 


71 


106.0 


.707 


.S 


November, 








160 


77 


104.0 


.693 


. 1 * 


December, 








260 


96 


141.0 


.940 


lOS 


January, 








360 


130 


199.0 


1.330 


lU 


February, 








840 


110 


184.0 


1.230 


12< 


March, . 








1.000 


320 


680.0 


3.870 


4 46 


April, . 








960 


260 


601.0 


3.340 


3.73 


May, . 








365 


182 


273.0 


1.820 


2.10 


June, . 








340 


134 


265.0 


1.700 


190 


July, . 








180 


72 


107.0 


.713 


.82 


August, 








174 


66 


91.4 


.609 


.70 


September, , 








138 


80 


83.6 


.567 


62 


The year 


\ • • 


1.000 


30 


219.0 


1.460 


19.SI 
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Westfield River at Knightville, Mass. 

Location, — At single-span steel highway bridge known locally 
as Pitcher Bridge, in Knightville, 1 mile north of outlet of Nor- 
wich Lake, and about 3 miles above confluence with Middle 
Branch of Westfield River. 

Drainage Area. — Square miles, 162. 

Records available. — Aug. 26, 1909, to Sept. 30, 1917. 

Gage. — Chain attached to down-stream side of highway 
bridge; read by J. A. Burr. 

Discharge Measurements. — Made from highway bridge or by 
wading. 

Channel and Control. — Channel rough, covered with boulders 
and ledge rock; control practically permanent. 

Extremes of Discharge. — Maximum stage recorded during 
year ending Sept. 30, 1916, 6.24 feet at 8 a.m. February 26 (ap- 
proximate discharge by extension of rating curve, 2,910 second- 
feet); minimum stage recorded during year, 1.0 foot at 5 p.m. 
September 13, and 7 a.m. September 14 (discharge, 28 second-feet). 

Maximum stage recorded during year ending Sept. 30, 1917 
5.8 feet at 7 a.m. March 28 (discharge, 3,030 second-feet) ; mini- 
mum stage recorded during year, 0.81 foot several times in 
September (discharge, 16 second-feet). 

Maximum open-water stage recorded, 1909-17, 8.9 feet on 
March 27, 1913 (approximate discharge, 5,100 second-feet); a 
gage height of 9.4 feet was recorded at 9.15 a.m. Jan. 22, 1910, 
but channel was probably obstructed by ice at that time; mini- 
mum stage recorded, 0.60 foot on Aug. 10, 1913 (discharge, 4 
second-feet). 

Ice. — Ice usually forms in the river early in the winter, affect- 
ing the stage-discharge relation, but is generally carried out by 
the first sudden rise in stage, leaving the channel clear. These 
conditions may be repeated several times during the winter. 

Regulation. — Flow not seriously affected by regulation. 

Accuracy. — The stage-discharge relation has probably re- 
mained permanent, except during ice periods, although individ- 
ual discharge measurements have at times appeared erratic. The 
rough and irregular channel causes difficulty in securing accurate 
discharge measurements. Rating curve fairly well defined below 
2,000 second-feet. Gage read to hundredths twice daily, except 
during the winter, when it is read once daily. Daily discharge 
ascertained by applying rating table to mean daily gage heights. 
Results good. 
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DiscJiarge MeasuremenU of Westfield River at Knighlville, Mass,, durir,; 

the Two-year Period ending Sept. SO, 1917. 



Datb. 



Made by — 



Gage 
Hdcht 
(Feet). 



Dis- 

eharfF 

(Sccocd- 

feet). 



Dee. 23, 



Jan. 25, 
Mar. 20, 
Deo. 5, 
Dec. 5, 



Jan. 5, 
Feb. 5, 
Mar. 2, 
Mar. 28, 
May 24, 
June 1, 
June 1, 
Aug. 7, 
Aug. 7, 
Aug. 17. 



ItU. 
Itli. 



HIT. 



Hardin Thweatt, 

Hardin Thweatt, 
Hardin Thweatt, 
A. H. Davieon, 
A. H. Davieon, 



A. H. Davieon, 
A. H. Davieon, 
A. H. Davieon, 
Hardin Thweatt, 
Hardin Thweatt, 
Hardin Thweatt, 
Hardin Thweatt, 
M. R. Staekpole, 
M. R. Staekpole, 
M. R. Staekpole, 



2.38> 



2.83 

2.88 
2.17 
2.18 



2.441 

2.40> 

4.121 

6.48 

2.68 

2.87 

2.87 

1.14 

1.12 

1.02 



3000 

497.0 
316 
23S0 
2»0 

1260 

»0 

3840 

2.7300 

4700 

3980 

4000 

361 

340 

SI 



1 Stage-diaoharge relation affected by ioe. 
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Monthly Discharge of Westfidd River at Knighloille, Mass., for the Two- 
year Period ending Sept. SO, 1917. 









[Drainage area. 


162 square miles.] 






 


DiBCBAROE IX 


Second-feet. 


Run-off. 


Month. 


Maximum. 


Minimum. 


Mean. 


Per 
Square 
MUe. , 


Depth in 

Inches on 

Drainage 

Area. 


1915-16. 

October 


372 


88 


155.0 


.967 


1.10 


No\-ember, 








730 


87 


177.0 


1.090 


1.22 


December, 








2.280 


129 


404.0 


2.490 , 


2.87 


January, 








2,280 


153 


669.0 


3.510 


4.05 


February, 








2,580 


192 


535.0 


3.300 


3.56 


March, . 








1.920 


222 


435.0 


2.690 


3.10 


April, . 








2,060 


730 


1,160.0 


7.160 


7.99 


May, . 








1.210 


201 


399.0 


2.460 


2.84 


June, . 








670 


134 


303.0 


1.870 


2.09 


July, . . 








790 


04 


186.0 


1.150 


1.33 


August, 








310 


36 


92.0 


.568 


.66 


j^cptember, . 








855 


25 


117.0 


.712 


.81 


The year. 


2.580 


25 


376.0 


2.320 


81.62 


1916-17. 

October, 






23S 


54 


86.5 


.534 


.62 


Xovembcr, 








1.050 


94 


197.0 


1.220 


1.36 


December, . 








730 


120 


217.0 


1.340 


1.54 


January, 








920 


82 


265.0 


1.640 


1.89 


February, 








980 


48 


138.0 


.852 


.89 


March, . 








2,730 


165 


645.0 


3.980 


4.59 


April, . 








1.690 


390 


784.0 


4.840 


5.40 


May. . . 








2,140 


183 


503.0 


3.100 


3.57 


June, . 








1.690 


167 


533.0 


3.290 


3.67 


July, . 








625 


56 


142.0 


.877 


1.01 


AugUBt, 








68 


20 


38.7 


.239 


.28 


September, . 








55 


17 


27.0 


.167 


.19 


The year 


1 • 


2.730 


17 


298.0 


1.840 


25.01 
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Westfield River near Westfield, Mass. 

Location. — At the point known locally as Trap Rock Crossing, 
about 3 miles east of Westfield^ 1 mile below the mouth of Big 
Brook, and 2 miles below the mouth of Westfield Little River. 

Drainage Area. — Square miles, 496. 

Records available. — June 27, 1914, to Sept. 30, 1917. 

Gages. — Stevens continuous water-stage recorder on right 
bank, referenced to gage datum by means of a hook gage inside 
the well; an inclined staff gage is used for auxiliary readings. 

Discharge Measurements. — Made from cable or by wading. 

Channel and Control. — Channel covered with gravel and 
alluvial deposits; riffle of boulders about 200 feet below gage 
forms control at low and medium stages. At high stages control 
is probably formed by crest of storage dam at Mittineague, 3 
miles below the station. 

Extremes of Discharge. — Maximum stage during year ending 
Sept. 30, 1916, from water-stage recorder, 11.73 feet at 12 p.m. 
April 1 (discharge, 8,850 second-feet); minimum stage during 
year from water-stage recorder, 3.19 feet at 9 p.m. September 2 
(discharge, 101 second-feet). 

Maximum stage during year ending Sept. 30, 1917, from water- 
stage recorder, 14.46 feet at 2.30 a.m. March 28 (approximate 
discharge by extension of rating curve, 13,000 second-feet); 
minimum stage during year from w^ter-stage recorder, 3.23 feet 
at 2 A.M. September 23 (discharge, 103 second-feet). 

Maximum stage recorded, 1914-17, 17.4 feet on Aug. 4, 1915 
(approximate discharge by extension of rating curve, 17,400 
second-feet); minimum stage recorded, 3.02 feet on Sept. 24, 
1914 (discharge, 46 second-feet). 

Ice. — Stage-discharge relation usually affected by ice for 
short periods during the winter. 

Diversions. — Water is diverted from Westfield Little River 
and carried to Springfield for municipal use. 

Regulation. — Several power plants above the station cause 
some diurnal fluctuation of flow; the nearest dam is at West- 
field. 

Accuracy. — Stage-discharge relation practically permanent 
except during ice periods. Rating curve well defined. Tht 
operation of the water-stage recorder was satisfactory except for 
short periods, as shown in the footnotes to daily discharge tables. 
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Daily discharge ascertained as follows: Oct. 1, 1915, to July 2, 
1916, by applying rating table to mean daily gage heights deter- 
mined by planimeter; July 3, 1916, to Sept. 30, 1917, by dis- 
charge integrator. Results excellent. 



Discharge Measurements of Westfield River near Westfield, Mass,, during the 

Two-year Period ending Sept, SO, 1917. 



Datb. 



Mftde by — 



Gage 

Height 
(Feet). 



Dis- 
charge 
(Seoond- 
feet). 



Jan. 20, 
Jan. 26, 
Mar. 25, 

6. 



m<. 



Feb. 2, . 

AiiC. 14, . 
Auc. 14, . 



1917. 



Hardin Tbweatt, 
Hardin Thweatt, 
Hardin Thweatt, 
A. H. Davison, 



A. H. Davison, 
M. R. Stackpole, 
M. R. Stackpole, 



4.831 
«.4d 
4.49 
4.44 



4.271 

3.52 

3.47 



530 

2;260 

568 

683 

435 
172 
170 



1 Stage-discharge relation affected by ice. 
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Monthly Discharge of Westfield River near Westfieldf Mass,, for the Two- 

year Period ending Sept, 30, 1917. 

[Drainage area, 406 square miles A] 



MONTB 


. 




Observed Discbarob 

IN SECOND-rEET. 


Di- 
version 
from 
West- 
field 
Little 
River 
inMU- 
lions of 
Gallons. 


Total 

DnCHAROB 

or Second- 
feet. 


1 

RuD-off 
(Deptit 

in 
Inches 

on 




Maxi- 
mum. 


Mini- 
mum. 


Mean. 


Mean. 


Per 

Square 

Mile. 


Drsin- 
ate 

Area). 


Ifli-ll 

October, 


• 


654 


248 


858 


832.4 


875 


.756 


.87 


November, 






1.670 


184 


487 


809.8 


503 


1.010 


1.13 


December, . 






4.660 


260 


1.030 


813.2 


1.050 


2.120 


2.44 


January, 








6.860 


480 


1.490 


362.1 


1.500 


3.020 


S.iS 


February, 








6.280 


406 


1.270 


309.4 


1.290 


2.600 


2.80 


March, 








6,140 


630 


1,190 


346.4 


1.210 


2.440 


2.S1 


April, . 








6.850 


1.550 


2.840 


840.5 


2.860 


5.770 


6.44 


May. . 








2.600 


565 


005 


854:2 


1.010 


2.040 


2.S5 


June, . 








1,900 


415 


899 


342.6 


917 


1.850 


2.06 


July. . 








1.200 


370 


586 


362.3 


604 


1.220 


1.41 


August. 








465 


152 


802 


872.5 


821 


.647 


.73 


September, 






l.MO 


131 


364 


350.3 


382 


.770 


.66 


The year, . 


6.850 


131 


982 


4.095.2 


999 


2.010 1 


r.40 


October. 


 




620 


162 


291 


397.9 


311 


.627 . 


.72 


November, 






1.040 


250 


493 


856.8 


511 


1.080 


l.U 


December. . 






1.780 


870 


676 


360.9 


094 


1.400 


1.61 


January. 








1,840 


370 


724 


373.9 


748 


1.500 


1.73 


February, 








8,080 


200 


472 


348.7 


491 


.990 


i.n 


March. 








8.700 


600 


1.830 


369.2 


1.850 


3.730 


4.30 


April, . 








5,200 


080 


1.990 


354.6 


2.010 


4.050 


452 


May, . 








4,800 


610 


1.320 


360.7 


1.340 


2.700 


3.11 


June, . 








3.750 


580 


1,320 


370.8 


1.340 


2.700 


3.01 


July, . 








700 


200 


446 


885.7 


465 


.938 


1.06 


August, 








335 


140 


211 


416.2 


232 


.468 


.54 


September. 






335 


120 


184 


381.8 


204 


.411 


.46 


The yea 


r, . 


8,700 


120 


831 


4.477.2 


850 


1.710 


23.26 



^ Total area above station; not corrected for diversions. 



J 



1918.] SENATE — No. 289. 415 



Middle Branch of Wesifield River at Goss Heights, Mass. 

Location. — At highway bridge in Goss Heights, about Ij 
miles above village of Huntington, and half a mile above con- 
fluence of Middle and North branches of Westfield River. 

Drainage Area. — Square miles, 53. 

Records available. — July 14, 1910, to Sept. 30, 1917. 

Gages. — Water-stage recorder on up-stream side of bridge 
abutment on right bank, referenced to gage datum by means of 
a hook gage inside of well. Inclined staff is used for auxiliary 
readings. Prior to Sept. 8, 1912, a chain gage on up-stream side 
of bridge was used. 

Discharge Measurements. — Made from highway bridge or by 
wading. 

Channel and Control. — Channel covered with coarse gravel 
and boulders; control somewhat shifting. 

Extremes of Discharge. — Maximum open-water stage during 
year ending Sept. 30, 1916, from water-stage recorder, 5.7 feet 
at 8 A.M. December 26 (approximate discharge by extension of 
rating curve, 2,900 second-feet); a gage height of 7.7 feet was 
recorded on February 26, but channel was obstructed by ice at 
that time; minimum stage during year from water-stage re- 
corder, 0.89 foot at 4 a.m. November 14 (discharge, 2.3 second- 
feet). 

Maximum stage during year ending Sept. 30, 1917, from water- 
stage recorder, 3.82 feet at 6 p.m. April 1 (discharge, 1,330 
second -feet); minimum stage during year from water-stage 
recorder, 0.76 foot at 10 a.m. September 29 (discharge, 4.8 sec- 
ond-feet). 

Maximum open-water stage recorded, 1910-17, 5.38 feet on 
March 27, 1913 (approximate discharge, 2,600 second-feet); a 
gage height of 7.7 feet was recorded on Feb. 26, 1916, but 
channel was obstructed by ice at that time; minimum stage 
recorded, 0.78 foot on Sept. 20, 1914 (discharge, 0.3 second- 
foot). 

Ice. — River usually frozen over during the greater part of the 
winter; ice jams occasionally form below the gage, causing 
several feet of backwater. 

Regulation. — Flow somewhat affected at times by operation 
of small power plant about 2 miles above station. 

Accuracy. — Stage-discharge relation changed during high 
water of January, 1916, and again during high water in March, 
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1917. Rating curve used previous to Jan. 22, 1916, well defined 
below 1,300 second-feet. Curve used Jan. 23, 1916, to March 
24, 1917, well defined by discharge measurements below 4O0 
second-feet, and very nearly parallel to the previous curve. 
Above 400 second-feet the new curve was extended as a parallel 
curve. Rating curve used March 24 to Sept. 30, 1917, fairly 
well defined by discharge measurements up to 1,000 second-feet. 
Stage-discharge relation seriously affected by ice from December 
to March, inclusive, during both years. Operation of water- 
stage recorders not entirely satisfactory. Daily discharge ascer- 
tained by applying rating table to mean daily gage heights deter- 
mined by inspection of gage-height graph. Results fair. 



Discharge Measurements of Middle Branch of Westfield River at Goss HdghU, 
Mass.y during the Two-year Period ending Sept. 30, 1917. 



Date. 



Made by — 



Gage 
Height 
(Feet). 



char^ 

(SecocJ- 



Dec. 23, 



Jan. 25, . 

Jan. 26, . 

May 12, . 

May 12, . 

June 1, . 

July 19. . 

Aug. 14, . 

Dec. 4, . 

Dec. 4. . 



Jan. 6, 
Jan. 26, . 
Feb. 3, . 
Mar. 1, . 
Mar. 28, . 
Mar. 30, . 
May 23, . 
May 23, . 
Aug. 8, . 
Aug. 8, . 
Aug. 17, . 



1915. 
1916. 



1917. 



Hardin Thweatt, 

Hardin Thweatt, 
Hardin Thweatt, 
Hardin Thweatt, 
Hardin Thweatt, 
C. H. Pierce, . 
Hardin Thweatt, 
H. W. Fear, . 
A. H. Davison, 
A. H. Davison, 



A. H. Davison, 
Hardin Thweatt, 
A. H. Davison, 
A. H. Davison, 
Hardin Thweatt, 
Hardin Thweatt, 
Hardin Thweatt, 
Harcdn Thweatt, 
M. R. Stackpole, 
M. R. Stackpole, 
M. R. Stackpole, 



2.60> 

1.70 
2.04 
1.22 
1.22 
1.11 
.92 
.84 
1.24 
1.24 



1.84> 
2.661 
2.64* 
3.48' 
3.22 
2.12 
1.78 
1.79 
.81 
.81 



so.o 

181.0 
317.0 
TO.O 
7O-0 
443 
Idl 
122 
615 
61.S 

46.0 
40.9 
27.S 
1770 
927.0 
31S0 
177.0 

isi.a 

65 

6* 

7 t 



1 Stage-discharge relation affected by ice. 



1918.] 



SENATE — No. 289. 



417 



5 



§ 



V5 



re 



2 

'5' 

1 



CO 



V 

O) 
w 






«3 



fi. 

(2 






3 



a 



S 






mm 



£ 



a 



■QtOiO 



o 









e«*^*«< 



•••—sssssssssssssasssss 






sssss?csss;?;sss3Sssssss;ssss;;;:?ss;;as 






99ISS8Se$BaESSS98SSS5$S8$St:SSS?:SS 

^4vN«4«4*^ w^ tm MS A >^ ** ^4 v< "^ «^ ^^ 



!§SSIS§iSSS§§i§S§S8SSSSIsgS3iB ' 



gSS$§SSSf5^S8SS3$$3978SS»^SSS9^§|g| 



Sg§SQ^SS8S2SSSS99$S$$$:s::S:C9SS|§§ 



I I 



w^ w^ w^ w^ ^m e* ^^ 9m vm^m M(0 C4>^ CO GO 90 



8 






09«^e<i< 



•^ M ^ M Ob <-• ^ M iO u» « to p X ^ S 'O '^ «S 



)ioOka»4D«>«>«Dio-<«i'«*^esie«^C4e>4i^;£a<Mm$oooooeoe9^eQ i 



eb«6^lA<Dao•eM»lA»M«a»«c>^•le«aeao9aoe>«'«e9e»•^e«ao«c9<0^c^ 






e« oe oo 9 00 M <« o e» M e« ao « G <0 «^ c^ 



eo 



a S 

•3 '22 
&!| 

5! a 

o 2^ 

6 



SOB <a 

Is 
5.S 3 



-§ 



I 



«^ Mco ^ m 1* ooea o^ e>4 M ^ to «o t^ 90 e» o «« r* 



^**^ ^ f3 ^ *o <0 '^ M c» o «« 9* » ^ iQ 9 tr 9S 9 o *** 



« K 
9 £ 

a C 

^ »- 

^ 1 « 

ill 

-^£ 

lis 

fl S u 

2 g5 



9 



« e ^ 

\25 






lis 

'S » 



418 



CONSERVING THE FLOW OF WATER. [Mar. 



I 



^ 

« 

(K 
^ 



C3 



05 

i 
I 






•s 






u 

9 
< 



3 



• 



i 

« 



< 






S 



■a *^'^K^ 



tOOOOQOOOl 



«0 lOie lOiO lO (QiO 

00 00 Ok O 00 1^ t« c» f- ao 00 00 1>^ r<^ r- »- r^^ 00 ae 00 1^ t^l 



I^i«o60»r»ib<e»a»r9 



SoS9SS^s::^sss9SSi2CSS»So$sss:^2sss:=ss< 



S8sssSS82SSSiSSSSS^s5^»55SSfessg • 



«41Pi4«n« r^ d M M V4 *4 *^ V4 V4^i« Velv^ 



2®* 
i5 






g!98S::?:gSSSSSSS9SS9S8SS898S28aSi8SS 

9^9m^* ,M »« «.« WN ^4 *i« ^4 p« ^4 •« ^^ v4 *M A^^^OO^OQCO 



to 10 M3U3 



588S58SS58E:SSSSS22»»«*«'-**2t:8gg • » • 



SSl5S$|SSSSSSS8Sg§S§Sf:83SS9;;88^2S 



•oeo 



i 












S9S:^SS9SS$999S5S;S9S9§SSSSS3^g;9: 



S m CO 04 8 C4 *^ t^ »^ •-< «^ '^ «H M S *H *^ <*« «M 2 «<i M M e« M SS c1 S *^ vi^ «■ 



^ci^^^^tZ^^^^^^^^^^^^^^^^^^^^^^^^ 



*• o 
9 s 

X " 

.5 9 fi 

Co « 

III 

" e S 

•&!» 
I el 

1^5 






S -2 -C 
5 9 1' 

C :5 s 
5 g . 

fi k 8 

11" 

J5-! 
' I 

'^ I. S 
b o . 

J >• 

9 iM *■ 
c •> E 

Sao 

•» C •* 
«l .S 

"2 '^ 

s *■? 

|£ 

£ sl 

S-5i 
Mi 



1918.] 



SENATE — No. 289. 



419 



MofMy Discharge of Middle Brandt of Westfield River at Goes Heights, 
Mass,, for the Two-year Period ending Sept. 30, 1917. 

(Dndnace arm. 53 square miles.) 



MOZITB. 



DttCKAROS IN SBOOND-rCST. 



Maximum. 



ItU-U. 

October, 

November, . 
Deesmber, . 
January, 
February, . 
March, . 
April, . 

May, . . . 
June, . 

July. . . . 
August, 
September, . 
The year, 

SMf-lT. 

October, 

NoTomber, . 
December, . 
January, 
February, . 
March, . 
April, . 

May. . . . 
June, . 

July, . . . 
August, 
September, . 
The year. 



35 
109 

1,040 
066 

1.370 
965 

1,080 

<ao 



100 

42 

168 



1,370 

64 

380 

220 

880 

435 

880 

759 

658 

532 

54 

13 

10 



880 



Minimum. 



Mean. 



Pttr 

Square 

MUe. 



6.4 

3.9 

9.0 

38.0 

44.0 

85.0 

170.0 

48.0 

34.0 

17.0 

11.0 

8.0 



2.9 

12.0 

27.0 

28.0 

24.0 

7.5 

43.0 

86.0 

37.0 

30.0 

9.0 

6.5 

5.4 



5.4 



15.30 

17.70 

150.00 

311.00 

185.00 

163.00 

415.00 

121.00 

96.50 

84.60 

18.30 

25.00 



120.00 

23.10 

71.30 

72.40 

87.20 

45.70 

204.00 

238.00 

131.00 

138.00 

23.60 

7.92 

6.86 



87.50 



.387 
.334 

3.000 

8.980 

3.490 

2.890 

7.880 

2.380 

1.800 

.668 

.345 

.472 



2.260 

.436 

1.350 

1.370 

1.650 

.862 

3.850 

4.490 

2.470 

2.600 

.445 

.149 

.129 



1.650 



RUN-OIT. 



Depth in 

Inenes on 

Drainage 

Area. 



.33 

.37 

3.46 

4.69 

3.76 

3.83 

8.74 

2.63 

2.01 

.76 

.40 

.53 



30.90 

.50 

1.51 

1.58 

1.90 

.90 

4.44 

5.01 

2.85 

2.90 

.61 

.17 

.14 



22.41 
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Farmingtan Riter near New BoHon, Mobs. 

Location. — At highway bridge a quarter of a mile below Clam 
River and about 1 mile south of New Boston. 

Drainage Area, — Square miles, 92.7. 

Records available. — May 27, 1913, to Sept. 30, 1917. 

Gages. — Barrett & Lawrence water-stage recorder on left 
bank, down-stream side of bridge, referenced to gage datum by a 
hook gage inside the well. Vertical staff on bridge abutment is 
used for auxiliary readings. 

Discharge Measurements. — Made from a cable or by wading. 

Channel and Control. — Channel rocky and filled with boulders; 
control practically permanent except as affected by removal of 
rocks in measuring section. 

Extremes of Discharge. — Maximum open-water stage during 
year ending Sept. 30, 1916, from water-stage recorder, 6.82 feet 
at 10 A.M. December 26 (approximate discharge by extension of 
rating curve, 2,220 second-feet); minimum stage during year 
from water-stage recorder, 2.80 feet at 2 p.m. September 22 
(discharge, 36 second-feet). 

Maximum open-water stage during year ending Sept. 30, 1917. 
-from water-stage recorder, 6.5 feet at 11 p.m. March 27 (dis- 
charge, 1,900 second-feet); a stage of 7.9 feet was recorded at 

4 p.m. January 14, but the water was held back by an ice jam; 
ittinimum stage during year from water-stage recorder, 2.54 feel 
at 4 A.M. September 6 (discharge, 18 second-feet). 

Maximum open-water stage from water-stage recorder, 1913- 
17, 7.64 feet on Oct. 26, 1913 (approximate discharge, 3,200 
second-feet); minimum stage from water-stage recorder, 2.22 
feet on Aug. 27, 1913 (discharge, 4.4 second-feet). 

Ice. — River usually frozen over during greater part of winter; 
ice jams occasionally form below the gage, causing several feet 
of backwater. 

Regulation. — Flow affected by storage in Otis Reservoir about 

5 miles above New Boston, and by operation of a woodworking 
shop just above the station. 

Accuracy. — Stage-discharge relation practically permanent 
except during ice periods. Rating curve well defined. Thf 
operation of water-stage recorder was satisfactory except for 
short periods; as shown in footnotes to daily discharge tables 
Daily discharge ascertained by applying rating table to me«B 
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daily gage heights determined by inspection of gage-height 
graph, or, for days of considerable fluctuation, by averaging the 
means of four-hour periods. Results only fair during winter, but 
good for open-water periods. 



Discharge Measurements of Farmington River near New Boston, Mass,, 
during the Two-year Period ending Sept, 30, 1917. 



Datc. 



Made by — 



Gage 

Height 

(Feet). 



Die- 
charge 
(Second- 
feet). 



Dec. 20, 
J«n. 21, 



Jan. 2<t, . 
Aug. n, . 
Aug. n, . 



1916. 
Iflf. 
1917. 



HaT(fin Thweatt, 



Hardin Thweatt, 



H. H. Khaehadoorian, 
M. R. Stackpole, . 
M. R. Stackpole, . 



4.64 



4.06 



6.14^ 

3.27 

3.27 



427 

253 

170 
97 
91 



Stage-discharxe relation affected by ice. 
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Monthly Discharge of Farmington River near New Boston, Mass., for tht 

Tuo-year Period endino Sept. SO, 1917. 









[Drainage area, 


92.7 square 


miles.) 








DiaCHABOE IN 8BCONI>-r£ET. 


ROX-OTF. 


Month. 


Maximum. 


Minimum. 


Mean. 


Pter 

Square 

Mile. 


Depth in 

Indus on 

Drainage 

Area. 


October, 


163 


39 


79.4 


.857 


.99 


November, 








269 


47 


03.7 


1.010 


1.13 


December, 








1.060 


44 


252.0 


2.720 


3.14 


January, 








1.140 


131 


349.0 


8.760 


434 


February, 


. / . 






660 


106 


239.0 


2.580 


2.7S 


March. . 








080 


90 


177.0 


1 910 


2.20 


AprU. . 








1,320 


856 


575.0 


6.200 


6.K 


May, . 








356 


100 


174.0 


1.880 


2.17 


June, 








269 


82 


142.0 


1.530 


1 71 


July. . 








337 


63 


113.0 


1.220 


141 


August, 








197 


56 


110.0 


1.190 


1.37 


September, 








320 


35 


96.9 


1.050 


1.17 


The year. 


1,220 


35 


200.0 


2.160 


2913 


October, 






197 


41 


110.0 


1.190 


137 


November, 








300 


48 


130.0 


1.400 


156 


December, 








302 


68 


110.0 


1.190 


157 


January, 








500 


54 


162.0 


1.750 


2.(e 


February, 








400 


50 


119.0 


1.280 


1.33 


March, . 








1,310 


98 


293.0 


3.160 


3.M 


April, . 








980 


162 


359.0 


3.870 


4.3J 


May. . 








375 


84 


185.0 


2.000 


J.31 


June, . 








455 


60 


164.0 


1.770 


1.9S 


July, . 








94 


36 


59.1 


.638 


.74 


August, 








173 


31 


107.0 


1.150 ; 


1.33 


September, . 








122 


19 


88.2 


.961 ; 


1.06 


The year 


» • 


1,310 


19 


157.0 


1.690 . 


23.03 
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BlacksUme River at Albion, JR. L 

Location, — At the dam of the Valley Falls Company in 
Albion, about 5 miles below the Massachusetts-Rhode Island 
State line, and 5j miles below the mouth of Branch River. 

Drainage Area, — Square miles, 433 (321 square miles in Mas- 
sachusetts and 112 square miles in Rhode Island). 

Records available. — Oct. 1, 1914, to Sept. 30, 1916. 

Gages, — Water-stage recorder on right bank of pond, 40 feet 
above the dam, installed Aug. 3, 1915; vertical staflf at edge of 
pond 25 feet above dam, used prior to installation of water- 
stage recorder and for auxiliary readings; staff gage in canal 
near wheel intake, and staff gage in lower tailrace. 

Computaiions of Discharge, — Flow over dam ascertained from 
rating curve based on current-meter measurements; discharge 
through wheels ascertained from measurements of flow in canal 
at various gate openings. Records are kept of wheel operations 
which are usually at full gate during working hours, variations 
in load being carried by an auxiliary steam plant. 

Ice. — Little, if any, effect from ice. 

Regulation. — At ordinary stages the flow is regulated by power 
plants, and held in storage by dams above the station, causing 
low flow during hours when mills are not in operation and on 
Sundays. 

Co-operation, — Gage-height records for staff gages on pond, 
canal and tailrace, furnished by Mr. Arnold B. Chace of the 
Valley Falls Company. 

Accuracy. — Stage-discharge relation for dam remained prac- 
tically permanent until about Sept. 25, 1916, when operation of 
flashboards and sluice gates destroyed the value of the record; 
rating curve fairly well defined below 3,000 second-feet. Dis- 
charge-rating for wheels was approximate, as current-meter 
measurements made at different times did not agree closely. 
Open-water ratings used throughout the year. Staff gages on 
pond, canal and tailrace read 5 times daily at 6.15 a.m., 9 a.m., 
11.30 A.M., 3 P.M. and 5.30 p.m. to half-tenths. Operation of 
water-stage recorder was satisfactory except from February 13 
to March 24, when there was ice in the float well; gage heights 
from staff gage used during this period. Owing to lack of full 
information regarding wheel operation, and uncertainties in con- 
nection with rating of flow through the wheels, the values of 
daily discharge do not have a high degree of accuracy, but the 
values of mean monthly flow are fairly good. 
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Monthly Discharge of Black$tone River at Albion, R, I,, for the Years ending 

Sept. SO, IQU'ie. 

[Drainage area, 433 aquare milea.] 



Month. 



DmCBABOB IK SCCOHD- 
FEET. 



Mean. 



Ifl4-U. 
October, . . . . 

November, . . . . 

December, . . . . 

January, . . . . 

February, . . . . 

March 

April, 

May. 

June, 

July, 

August, . . . . 

September, . . . . 

The year, 

October, . . . . 
November, . . . . 

December 

January, . . . . 
February, . . . . 

March, 

April 

May, 

June, 

July, 

August, . . . . 
September, . . . . 
The year, 



366 
296 
2S3 
1,000 
1,570 
771 
668 
340 
206 
466 
637 
168 



563 

148 

149 

533 

679 

1,090 

1.230 

1.800 

1.010 

1.120 

612 

327 

238 



748 



Per Square 
Mile. 



.843 

.684 

.584 

2.520 

3.680 

1.780 

1.310 

.785 

.684 

1.070 

1.470 

.388 



1.300 

.842 
.344 

1.230 
1.570 
2.520 
2.840 
4.160 
2.^330 
2.590 
1.410 
.755 
.538 



Ruv-crr. 



1.720 



Dei^ in 

Inoesoo 

Drsinage 

Are*. 



.97 

.7« 

.67 

2.90 

8.78 

2.06 

1.46 

.90 

.76 

1.2S 

1.70 

.43 



17.61 

.39 

.38 

1.42 

1.61 

2.72 

3 27 

4.64 

2.69 

2.89 

1.63 

.87 

.60 
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Bisbee reservoirs, Westfield River, 
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Water power. Table XXX, .... 
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Folder streams, 
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31 


Cape Cod, storage on, ...... 
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Charles River, ........ 
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32. 239 
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I^kee and ponds, Table XLV, ..... 


•  • 


250 


Legislation affecting, ..... 
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Storage, 


 • • • 


245 


Water power, Table XLIV, .... 
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Chicopee River, ........ 
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Lakes and ponds, Table XVIII, .... 
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Profile 
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Storage, ......... 
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Water power. Table XVII, ..... 
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Concord River, ........ 


•  • 


32.204 


Improvement of, ..... . 


• • « 


206 


Lakes and ponds. Table XXXV, .... 


• • • 


214 


Water power, ........ 


• • • 


206 


Water power. Table XXXIV 


• • • 


211 


Connecticut River, ....... 


• «  


30.54 


Canal at Uolyoke, ....... 
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61 


Canal at Montague City, ...... 
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67 


Enfield Dam, ........ 


• • • 


56 


Potential energy, ....... 


• •  


13 
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Storage on basin, ....... 
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69 


Survey by army engineers, ..... 
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57 


Tributaries, ........ 
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31 


Turners Falls Power and Electric Company Hydro-electric plants. Tables 




XI and XII 
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Mills along canal, Table X, . 
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Pond above dam, Table XIII, .... 
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Water power at Turners Falls, 
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Connecticut River Company, 
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Dcerfield River, . 

Profile, .... 

Storage, .... 

Water power, developed, . 

Water power, undeveloped, 

Water power, Table XVI, 
Drainage Commission, Massachusetts, 



£!a8tem streams, 

Enfield Dam, 

Essex Company, mill power of, 

Farmington River, 

Lakes and ponds, Table XXII, 

Profile, .... 

Reservoir sites surveyed, . 

Water power, . 

Water power. Table XXI, 
French River, 

Lakes and ponds, Table XXIX, 

Storage, .... 

Water power, . 

Water power. Table XXVIII, 

Gardner Reservoir, Millers River, 



Holyoke canal system, 
Holyoke, water power at, 
Holyoke Water Power Company. , 
Hoosac River, .... 

Storage, ..... 

Water power, .... 

Water power. Table XXV, 
Housatonic River, 

Lakes and ponds, Table XXIV, 

Profile, ..... 

Storage, ..... 

Water power, .... 

Water power. Table XXIII, 
Hydeville Reservoir, Millers River, 

Ipswich River, .... 
Lakes and ponds, Table XLIII, 
Salem and Beverly supply. 
Water power, Table XLII, 

Knightville Reservoir, Westfield River, 

Lakes and ponds: — 

Authenticity of data. 

By counties. Appendix I., . 

On rivers. See separate rivers. 
Lawrence, water power at, . 

Water wheel installation, Table VI, . 
Legislation on water conservation, 
Lowell, water power at. 

Water wheel installation, Table VII, . 
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Massachusetts, rainfall in (see also Appendix II.), 
Massachusetts, potential water power of, 
Meadow Brook Reservoir, Westfield River, 
Merrimack River, 

Canals at Lowell, 

Lakes and ponds. Table VIII, . 

Lawrence, water power at. 
Water power. Table YI, 

Lowell, canals at, Table IX, 
Water power at, . 
W^ater power. Table VII, 

Mill power, description and value of. 

Profile, ..... 

Storage on, .... 

Storage reservoirs, Table VIII, . 

Time-flow curve. 

Water power at Lawrence, Table VI, 

Water power at Lowell, Table VII, 
Millers River, .... 

Dam at Hydeville, proposed, 

Hydrographs, .... 

Lakes and ponds, Table XV, 

Profile, ..... 

Reservoirs, proposed. 
Annual output. Table XIV, . 
Benefits from. 
Cost of, .... 

Storage in use. 

Time-flow curves, 

Water power, developed, . 

Water power, undeveloped. 

Water power, Table XIVa, 

Watershed map, 
Millers River Improvement Company, 
Millis Dam, .... 

Mill power, description and valu* of: — 

On Connecticut River, 

On Merrimack River, 
Monomonac, Lake, Millers River, 
Montague City, canal at. 
Moss Brook Reservoir, Millers River, 
Mother Brook, .... 
Mystic River, .... 

Nashua River, .... 

Lakes and ponds. Table XXXIII, 

Profile, ..... 

Storage, ..... 

Water power, .... 

Water power. Table XXXII, . 
Naukeag Basin, Millers River, 
Neponset Meadow Company, 
Neponset River, .... 

Diversion of Charles River through Mother Brook 

Lakes and ppnds, . Table XLYIII, . 

Legislation preventing pollution, 
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430 INDEX. 

Neponset River — Con. page 
Manufacturing plants discharging wastes into, Table XLVII. . . .263 

Reservoir, 236 

Water power, Table XLVI 26: 

New Boston Reservoir, Farmington River, . . . Hr 

Newton Lower Falls dams, . . . 243 

New York, water power on Hoosac River, ... 16a 

Otis Reservoir, Farmington River, ... 146 

Pondage, ............ 29 

Potential water power: — 
Distribution among various streams, Table I, . . . \l 

Energy of, Ck>nnecticut River, . . . . . 1' 

Heads developed, ^^ 

Massachusetts, ..........$ 

United States ) 

Powow River, 32, 220 

Lakes and ponds, Table XXXIX 223 

Water power. Table XXXVIII 22i 

Priest Brook Reservoir, Millers River, "^ 

Quaboag River I0^ 

Storage on, ........... H- 

Quequechan River 32, 35. 2>^ 

Quinebaug River, . . 31. 16d 

Lakes and ponds. Table XXVII, ... 1'^ 

Storage, ............ 1'^ 

Water power, ........... 1"^ 

Water power. Table XXVI 1'' 

Water power, undeveloped, . . . . 1'^ 

Rainfall in Massachusetts (see also Appendix II.) "^ 

Reliability of information, ......... ^ 

Reservoirs: — 

Creation, feasibility of , . . . . . . . . IS, 33 

Method of operating, ......... ^- 

Power value to existing plants, ........ ^^ 

Rights of condemnation of land for, . 1^^ 

R6sum6, ............ ^ 

Ringville Reservoir, Westfield River, ....... 1'^ 

Rivers, detailed description of, . . . ^^ 
Run-off: — 

Distribution of ........... *^ 

Excess percentage, Table V, . . . . •' 

In Massachusetta, ..........-* 

Percentage at gauging stations, by months. Table IV, . ^- 

Salem water supply, .......... 238 

Shawsheen River 32. 21» 

Lakes and ponds. Table XXXVII 2IJ 

Water power, ...........-•' 

Watar power. Table XXXVI 21; 

Sip Pond Reservoir, Millers River, ....... ^' 

South Natick Dam. -^ 
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PAQB 

Spicket River 32, 224 

LakeB and ponds. Table XLI, .......> 227 

Water power, ........••• 224 

Water power. Table XL 226 

Spruce Comer Reservoir, Westfield River, 137 

Storage , 16, 33 

Storage investigation, .......... 30 

Stream flow, records of. Appendix II., . . 338 

Stream gauging records, ......... 24 

Sudbury River, ........... 20S 

Improvement of .......... • 206 

Super\48ion of reservoirs and financial support by State, .... 18 

Swift River HO 

North Branch Reservoir, ......... 137 

Storage on, ........... 114 

Taunton River. ........... 32, 266 

Canal project, .......... 273 

Diversion for water supply, ........ 268 

Drainage areas at various points. Table XL VII, ..... 267 

Lakes and ponds, Table L, ....... • 278 

Storage, ........-.•• 272 

Tributaries, ........... 267 

Water power, ........... 269 

Water power. Table XLIX 276 

Time-flow curves: — 
See Millers River; Westfield River. 

Tully River Reservoir, Millers River, ....... 81 

Turners Falls Power and Electric Company, Connecticut River: — 

•4rea and capacity of pond, ........ 72 

Hydro-electric plants Nos. 1 and 2, . . . . 71 

Mills along canal, ........>• "^0 

Turners Falls, water power at, ....... • ^ 

W Me River 10^ 

Metropolitan system, used for, HI 

Storage on, ........... H^ 

W'ater conservation: — 

Commission created by chapter 129, Resolves of 1913, ... 6 
Investigation by Board of Harbor and Land Commissioners, chapter 95, 

Resolves of 1914, 6 

W'ater power: — 

Massachusetts, Table I, arranged by rivers, 12 

Potential: — 

Connecticut River, ......... 13 

Developed heads, 10 

Massachusetts, ........«• ^ 

United States ^ 

Undeveloped, ........••• ^^ 

Watersheds, descriptions of, 30 

Watertown Dam, 242 

Water wheels: — 

Installed capacity. Table 1 12, 14 

Larger capacity, 28 

Westfield River, .* 31, 123 

Bisbee Dam, proposed, faces page 134 

Hydrographs, faces page 138 
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Westfield River — Ccn, page 

Lakes and ponds. Table XX, ........ 142 

Profile, .......... faces pace 13S 

Reservoir sites surveyed, . . . 133 

Reservoir system, cost of, ........ 17 

Storage, conclusions regarding, ........ 13$ 

Storage in use, .......... 131 

Storage possible, .......... 132 

Time-flow curves, ........ faces page 138 

Water power, developed, . . . . 12rl 

Water power, Table XIX, 139 

Water power, undeveloped, . 127 

Watershed map, ........ faces page I3S 

Water supplies for municipalities, . . 125 

West Tully Brook Reservoir, Millers River, ...... 82 

Weweantic River 32. 283 

Whitmore Brook Basin, Millers River, ....... ^ 
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